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PREFACE 



The study reported here was conducted in order to discover 
and identify ways in which microcomputers are now being 
used in schools^ and the complex issues which surround 
their implementation • The purpose of the study was to 
assist the National Institute of Education in setting 
priorities for research in the area of new technology and 
education. 

Because our goals were to discover problems and issues r 
rather than to conduct a systematic surveyr we used case 
study methodology. We selected three different school 
systems which were using microcomputers in elementary and 
secondary schools and looked carefully at what was 
happening at each site* Our researchers came to the 
project with varied points of view, and the participants we 
interviewed had differing perspectives on microcomputer 
activities in their school systems. In the' pages that 
follow we have described what we saw and were told at each 
siter as well as the issues that emerged as being most 
salient. 

Our study was descriptive, not evaluative. We reported the 
positive effects which participants told us about as well 
as the problems which were part of implement.? td. on at each 
site. We did not attempt to compare sites witfi each other 
by some standard of success or achievement. Just what such 
a standard might be, given the varied forms of 
implementation we observed, is in itself a very difficult 
question* 

This report is organized into five chapters. in the 
introduction, literature is reviewed which serves as a 
background for the design and methods of the study. 
Chapters two through four constitute the three case 
studies. Chapter five is a discussion of the trends, 
problems and issues which emerged as most salient from this 
research. 

Although a draft of each case study has been reviewed by 
participants at the respective site, we, the authors, take 
full responsibility for what is presented here. 

We would like to thank all of the people at our sites and 
pilot sites who gave so generously of their time. Kenneth 
C. Laudon provided a critical reading of this manuscript 
and helped us to maintain a sociological perspective 
throughout the research. Laura Bryant's careful work 
turned a multitude of notes and scribbles into a readable 
manuscript. 
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ABSTRA CT 



This exploratory, multidisciplinary study identifies a 
research agenda for the educational implementation and 
impact of microprocessing technology. Sociological research 
on the impact of computers in organizations suggests a rich 
set of implications to exploce, the central one being that 
implementation and impact occur within social and political 
contexts. Individuals and groups who use technology, plan 
for its use, and evaluate it powerfully shape its effects. 
The organizational levels in an educational system - 
community, school, classroom, and individual teachers and 
students - provide the structure for investigating the 
issues which follow from the sociological, psychological, 
educational and technological perspectives which inform 
this study. 

Three geographicaJ.ly distinct school districts with a 
diversity of microcomputer applications at both elementary 
and secondary levels were studied. A research team 
interviewed people at all levels of the school 
system— district administrators, school administrators, 
computer resouce personnel, media specialists, teachers, 
students^ emd community persons. Students were observed 
using microcomputers in a variety of contexts. 

In general, school systems used microcomputers in ways 
consistent with their own goals, needs and ways of 
operating. in Salerno, a large southern city, authority 
and resources were centralized. The school district is 
eager to improve students' scores on basic skills, and the 
microcomputer is one way to further that goal. The 
district itself has developed a comprehensive basic skills 
mathem?.cic3 package for students who are below grade level 
in grades one through eight, in most schools, students use 
micros in a resource room on 2ui individusLL basis. 

In Granite, a midwestern city school district, nome 
resources and authority are centralized, but actual use of 
microcomputers and decisions about use are made within each 
school. A state organization coordinates and facilitates 
instructional computing at all levels of education. While 
there is broad commitment to computer literacy, teachers 
themselves decide how to use computers with their students. 
At the elementary level? there is a wide range of uses of 
micros, while at the secondary level micros are genereuLly 
part of math and business courses. 

In Greenview, a small suburban community in the northeast, 
decision-making about microcomputers is primarily at the 
grass roots level, with central administrators providing 
support and encouragement. In many schools teacher buffs 
have emerged— teachers knowledgeable and enthusiastic about 
using microcomputers who are eager to involve others in 
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their use. Micros are used for many purposes at the 
elementary level, and primarly for literacy and programming 
at the secondary level. 

Six trends emerged which raise important questions for 
future research. These are: (1) differential access to 
microcomputers, (2) the emergence of new roles in response 
to microcomputers, (3) the lack of integration of 
microcomputers into elementary classrooms and curriculum, 
(4) the inadequate quantity and quality of software, (5) 
the inadequate preparation of teachers for using 
microcomputers, and (6) lack of knowledge of effects and 
outcomes. 
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CHAPTER. ONE 



INTRODUCTION 



Background Literature 

The technological developments of the past decade, which 
have resulted in the increasing memory capacity and 
decreasing cost of microprocessor chips, herald a new era 

education (Bell, 1979; Hakansson & Roach, 
x979; Lang^nes, 1978; Molnar, 1975). In the recent past, 
schools wishing to provide computers for their students had 
to invest large sums of money in equipment and/or 
communications costs for time-sharing systems, as well as 
in .trained personnel.- These constraints resulted in 
computer uses primarily by larga -education systems willing 
to invest large sums of money in technology— the state of 
Minnesota being a primairy example i 

u,*^® coming of the microcomputer— inexpensive, 
portable, easy to use and maintain— much more widespread 
use of technology in education is now possible. An 
interested teacher or administrator, who only a few years 
ago would have had to persuade a state or city school board 
to make a commitment of $10,000 to $20,000 per terminal to 
a time-sharing system (Luehnujn, 1979) , need only persuade 

^5*. ^T^. ^° donate a 51,000 microcomputer. Indeed, some 
PTA's initiate such a donation. 

Overall, then, the personal computer fits the essentiaJ.ly 
local, decentralized nature of education in the United 
States. Not only can local decisions be made about its 
purchase, but also about its use. A teacher can, at least 
in principle, make decisions about how to use the computer 
in the classroom, without being dependent upon a central 
computing and software facility. Because the cost, 
portability, local control, and ease of maintenance of the 
micrccomputer makes it much more accessible to schools than 
were previous systems, there is an enormous potential for 
increased instructional use, scope, and personalization. 

But a piece of equipment does not a revolution make. 
Oettinger (1969) , in his thoughtful essay on computers in 
education in the pre-microprocessor era, concluded that 
there was much in the very structure of education which 
mediated against effective innovation— a system which he 
characterized as rigid, yet fragmented, lacking either 
centralized authority or genuine flexibility, within the 
classroom, Oettinger claimed, pedagogy and curriculum were 
unchanged by access to. a computer. 

While some may disagree with Oettinger 's judgment, or 
question his lack of empirical evidence, few would claim 
that the promise of instructional computing in the early 
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1960 's was realized (Bunderson s Faust, 1976). An;i, whilA 
the new technology does differ in many important irespecti 
from the old. expectations about educational impact must be 
viewed cautiously. There are many steps between putting a 
machine, albeit a powerful, engaging machine. Into a 
classroom and making a difference for children and teachers. 

Equally as important as recent technological developments 
are contributions from the fields of artificial 
intelligence, psychology, and education which have expanded 
the vision of how computers might be used in the classroom. 
The computer-assisted instruction approach, well-developed, 
documented, and widely implemented (Suppes & Morninostar, 
1972) , puts the learner in a relatively passive stance 
vis-a-vis the computer and emphasizes drill and practice. 
New approaches, in contrast, emphasize placing the learner 
in an active role. Giving the child ' the initiative, 
enabling the child to take control and be the "teacher" of 
the computer, is thought to facilitate powerful learning in 
many areas (Papert, 1971; Bork, 1975; Dwyer, 1975; 
Bamberger, 1972) . 

However, the knowledge which children need to be in control 
of computers, as well as tiie educational context for such 
mastery, are difficult to put into practice. Teachers must 
determine whether this kind of use is consistent with their 
educational philosophy and their school's curriculum. If 
so, they must take time to learn how to make these 
approaches work in their classroom. it is much less 
demanding of teachers to switch on a drill and practice 
program than to help a student master the machine or to 
create software which enriches the curriculum. Moreover, 
administrators and school boards may want drill and 
practice in the hope of improving students' standardized 
test scores. 

Even though we now have both a powerful technology and 
creative ideas about how to use it to enhance education, we 
do not know enough about implementing computer programs in 
schools, and what the effects of the new technology are 
likely to be on children's education. The technology is so 
new, there has- not been time to study it. Fortunately, 
there is already a large research literature on computer 
implementation in other kinds of organizations. 
Sociologists have looked carefully at the implementation 
and effects of computers in private industry, government, 
and the military for many years. A review of this 
literature provides a rich source of information from which 
hypotheses can be formulated about education. 

The Soci ological Perspective on the Social Impact of Computers 

Social science work in the area of the social impact of 
computing can be divided into three broad areas of concern: ' 
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1. Social factors in implementation: studi.es of 
invention, diffusion, initiation, design/plannina, and 
implementation. 

2. The organizational impact of computers: studies of 
change in information flow, decision-making, the balance of 
power among organizational sub-groups, and changes in the 
nature of work. 

3« Critical social values: studies of equity, social and 
political accountability, professionalism, program goals 
and service quality. 

Each of these areas is discussed below. 
Social Factors in Implementation 

In the last decade the key insight brought to the study of 
society and computers by social scientists has been that 
"computers do not impact society like two ships • qolliding 
in . a stormy sea" (Laudon, 1974) . Instead, what one 
observes is a complex interaction of technological 
development, market forces, professional and popular 
ideologies, and powerful interests and values.. To be sure, 
technology and society are reciprocally related (Mesthene, 
1372), But for aociiOL scientists and historians the most 
interesting questions are the ways in which society affects 
the use of technology (Winner, 1977; Westin, 1968; 
Mowshowitz, 1976; Rule, 1974; Anderson, 1979) e This 
perspective is reflected in research on socisUL processes of 
diffusion, organizational initiation, and implementation. 

Most of the historical work on the development of computers 
has been done by computer scientists, especially those 
closely associated with this early history (Wiener, 1954; 
Weizenaua, 1977; Goldstine, 1972) . Early "rationalist" 
views on the development, design, and implementation of 
computing systems emphasized organizational "needs* and 
technological requisites (Simon, 1965, 1977; and Licklider 
and Vezza, 1978). These views have been replaced by 
researrch which emphasizes the socio-political environment, 
political economy of organizations, and specific mechanisms 
of implementation. Laudon (1974, 1977), Danziger and 
Dutton, (1977), Kling, (1978), Kraemer (1977), and 
Danziger, et al, (1981) have documented the role played by 
interpersonal factors such as trust and credibility in 
effecting the adoption of computers in the public sector. 
Similar conclusions have been reached about the private 
sector. Interpersonal factors are more significant than 
technical merits of system design (Pettigrew, 1973) . While 
the size and productive nature of an organization are 
important (Gerson and Koenig, 1979; Danziger, et al, 1980) , 
they alone do not account for the. adoption of one system 
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In the areas of design and implementation of cdmDutlna 
systems, social scientists have had perhaps their llrqest 
effect. Numerous studies have docamented tha?! lick of 
user participation in system requirements' specification' 
software development, and organizational role concribute 2^ 
system -failure." Failure includes low ut[uza?ion? 
rejection, or misuse (Keen and Gerson, 1977; Klina and 
f9f8"''Licas''?47S^'2' and Ginsberg, 1978; 'Keen and'SSftoS' 

»o^ssjgeir:rL'ri%a?n'^^" lavirLaSdoSf 

^^^^ ^^^^ studies were done in the 

il^l onS^H^-^^ ^^"^J^- ^^^^ "'^"y organizations 

have developed their own internal expertise, the tendency 
to. impose systems -from the top doSn- may have lessened! 
The development of micro and minicomputers, distributed 

inexpensive message switching networks may 
S«SK?f•^ the difficulties of adjusting systS 

capabilities to user needs. This possibility, however, 
raises new research issues with regard to management 
control, security and integrity. 

Organiaational Impacts 

Speculations in the 1960 »s about the computer's impact on 

presumed an almost limitless 
organizational ability to collect, store, and process 
information, presumed the development of precise analytic 
schemes to describe social reality, and finally, presumed 
the emergence of a new technically trained management elite 
capable of defining policy options and outcomes (Bell, 
1973; Brzezmslci, 1967) . These ingredients were thought to 
assure more rational decision-making, a shift of power 
towaros central managers and experts, (Downs, 1967) , and an 
upgrading of work skills for much of the working 
population. Some see these as positive developments. 
Others are concerned about the possibilities of job 
obsolescence and loss of skills, the decline of 
organizational pluralism, and the growth of huge 
centralized institutions (Galbraith, 1978). Research on 
computers and organizations in the 1970 's has been unable 
to confirm either of these views. 

The computer's impact on ' organizational power relationships 
r:f«w5j"?"°i^ Computers can be used as a tool to facilitate 

°^ . ^^^^getary and political authority 

diln^rJ^In-i i • . ^^fy ^« '^sed by agencies and 

.departments to insulate themselves from domination by 

central management (Markus, 1980; Colton, 1978). in highly 

differentiated and complex f ederal-state systems, such as 
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J ! f?^ ! . National Crime Infcrmation Center, or 
federally-funded state disability systems, centra? 
authorities may impose standards but are less able to 
determine the use and function of information by local 
authorities (Laudon, 1980; Westin, Boduslaw, and Hoffman, 
1979). Perhaps the safest generalization here is that 
computerized information systems tend either to reflect or 
reinforce existing patterns of power and authority (Kling, 
1974; Danziger, et al 1981). v^vxxuy. 

Recognizing that computers have not changed organizational 
decision-nakmg or power arrangements in fundamental ways 
does not mean that they are unimportant. Computers have 
had a large impact on program administration, budgetary 
procedures, inventory control, production process control, 
^©recasting, and planning procedures. Th«sy have provided 
significant "technical benefits- such as more and -tter 
reporting, faster information retrieval, fister 
decision-making, and • more efficient use of resources. All 
of these improvements have benefited management, employees, 

customers and elirnfca. Th.^ao I , ' ^ A 



— wv«uc»*v.o uavc uenetitea management, employees, 

customers and clients. These consequences, however, do not 
add up to the revolution in organizational life that was 
predicted a decade ago. Such predictions overestimated the 
power of information processing relative to other forces, 
and underestimated the diverstiy of American organizational 
life into which computers had to fit. 



The most controversial and least aapirically grounded area 
Of computer organizational impacts concerns the effect of 
computers on work. Computer-based administration and 
production control systems have restimulated an unresolved 
debate of the 19SQ's over the impact of automation on work. 
?f«^nx shortage of opinions. Bell (1973) , Meyers 

(1970) and others in the "information society" tradition 
forecast tho growth of information and knowledge-based 
jobs, and a further transformation in which specialists and 
professionals are relieved of time-consuming and repetitive 
work. Braverman (1974) , Briefs (1979) and others predict 
that management will replace unreliable "human machines" 
with more reliable general puroose machines and will 
routinize white collar work. vhis will bring about a 
decline of self-expression in work, closer supervision of 
workers, decimation of middle management, and finalJy, 
"de-skillization" of both blue collar and professional work 
(See also Argyris, 1973; Mann and Williams, 1960; Whisler, 
1970? Mumford and Bank, 1967; Noble, 1977). These concerns 
intense in Europe that several Scandinavian 
societies have statutes mandating that workers participate 
aSd^jIp^^ il^lj-^P"®"^ projects (Nygaard, 1979; Anderson, 

Empirical research on technology and work life has been 
infrequent (especially in the United States), unsystematic, 
and over-generalized, m a series of studies, Laudon found 
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that social workers' fear . of a loss of skills SiA 
materalize when they were replaced by clerk^ n.,?i« 
computerized data bases to make welfare^ declllons- ?hat 
polj.cs feared and thus successfully resisted closer 
supervision with the advent of computerized cominand/con??ol 
systems; but that social security workers were highly 
fn?c?miMo„ / data-base system^ that gave them Xe 
ihp?^ and more rapid retrieval, as well as up-graded 

^??if« J^^-"^ and pay. On the other hand, Laudon found that 
criminal court judges feared the loss of autonomy vis-a-vis 
state and federal criminal justice systems which keen Irlcl 
decisions and their producti???y (Jludon?^ illl^ 
1980). some researchers have found that the usa of 
computerized systems led to a degradation of S^Lls LoSg 
mechanics (Noble, 1977) and a loss of job complexity Zona 
tobacco workers (Albin, Laudon, & Weinberg; 19??) J^oS 
have found, however, that among white collar and clerical 

"suits in modest increases in job 
!J:iif'- ^ significance, and job pressures with little 
Ja^! 1979)! ^^^is^^^tion (Kling, 1978; Anderson, and 

Thus, contextual variables (such as the national political 
context, the nature of the occupation, social and economic 
Eactors, and the goals of management) are all significant 
m mediating the influences of computers on work life. 

Critical Social Valueg 

The rapid development of computer technology— as with 
previous technologies— has raised a number of broad issues 
related to social values. Insofar as computers threaten or 
alter social values and institutions, they offer 
opportunities to address these issues. it is, however, 
difficult to separate a perceived threat from actual 
impact. Nevertheless, the public perception of technology, 
and of computers in particular, is an important factor in 
shaping the use of technology both through market forces 
and government programs. 

Privacy, confidentiality, and freedom of information are 
weii-icnown issues commonly associated with the development 
of public and private data banks (Westin and Baker, 1972). 

omHh^""" ''^^l l^nown concerns are 

equity, accountability, prof ecsionalism, service quality 
and program goals. ProbloriS of equity arise insofar as 

??S}n?^ ^^^^ ^^'^^'^"^^^ levels of access and 

Cona?i2!^il!,i^^! info'.-mation tools, m recent 

tSSIi ^i«2?L^^"fi!f . '^^^^ ^ growing interest in 

these problems (Office of Technology Assessment, 1979; 

m^^h!:!?.™ P^^^- traditional Jegislatlvi 

mechanisms become incapable of overseeing high technology 
programs, problems of legal and political accountability 
arise (Kling, 1978; Laudon, 1980). Because information 
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technology is better suited to some organizational goals 
wttan 0w»ier5, peoblems of program balances arise; e.g., 
police arrest functions vs. prevention of crime, mat-ii 
?fl?ff^^ ^u- literature programs in CAI packages (Coiton, 
1978). Malcmg efficiency and cost-saving the primary goal 
of information systems may have negative impacts on service 
quality, especially when data bases are allowed to 
deteriorate or when the mystique of an information system 
common sense judgment (Sterling, 1979; Laudon, 
1980; Anderson, 1979). PinallyT problems of 

professionalism arise when computers become obstacles in 
the client-professional relationship, when they operate as 
administrative supervision instruments rather than freely 
chouen tools, and when they reduce the discretion allowed 
to professionals. 

The negative impacts of information technology outlined 
above may, of course, never occur. A decade of research on 
the relationship between information technology and society 
justifies the conclusion that computers do not in any 
simple sense affect society. Information technology 
appears to be more socially malleable than other 
technologies, and it appears to be developing along lines 
which permit greater degrees of freedom in its use. It is 
the users of the technology — people, organizations, 
institutions— which shape its impacts. 

Implications of Sociological Review for Current Study 

Many implications can be drawn from the sociological 
literature about possible issues in the implementation and 
impact of microcomputers in education. The chief 
implication is that the computer does not have any simple 
"impact"' on an organization or the people in it. Its 
implouentation and use are embedded in a complex system of 
social and political relationships. At all levels of 
implementation and use, we need to consider the interaction 
of the computer with the social system which surrounds it. 
We 2lLso need to understand how this interaction changes 
over time, as computing activities influence the social 
system and the social system shapes the influence of the 
technology. This recognition of the interactive nature of 
the relationship between the computer and the social system 
informed our approach to the study. Put briefly, the 
implementation of computers in classrooms was seen to 
reflect events at mejiy levels of the school system. All of 
these levels were investigated. 

Conceptual Framework 

The conceptual framework of this project was derived from 
the different structural levels defining the context for 
the implementation and impact of microcomputers: the 
community, the school system and school, the classroom, and 

• 
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the individual child and teacher. Decisions which ar^ 

llv?r^-"''i% -^"^ ''i'''^ which%L'\1ld'a? 

Zil ultimaceiy axrect the nature and scope of 

the impact of the computer on children and tea?he?I in 
classrooms. The questions we raised and hypo^hesll we 
suggested at each level were informed by a number of 
perspectiyes-those of the sociologist/ developmental 
psychologist, educational currilului speciSlis? 

sn^^?!J?S^ instructional ^cSmputing 

specialist. The -structural levels- approach permitted all 
of our concerns to be included, while at thrsamrtire 
presenting a multidisciplinary framework. 

In general, we saw the four levels as a set of nested 
variables. The local community, the school system, and the 
Jf^ thpught of primarily as independent vaSabSl 
ind?S^^.^f^°! two levels - the classroom and the 

individual teacher and children in it. The classroom 
environment may be a dependent variable iith ^elpect ?o ??e 
organization of the school, but an independent variable 
?e^he"!^^ ^ functioning of individual children and 

The process of implementation can have effects, not only at 
the individual teacher and child levels, but also at other 
structural levels. Authority relationships and educational 
valuej are examples of factors which may change as a result 
,^o»»Pie5 ^set of events which make up the 
technological and educational innovation. 

f^f^^^i^^ this research was intended to uncover can 
I^f.S:^^"^.^®''^^- to have origins 

^hf ^? Tfae combined concern 

yirSnor^S. sociological, educational, psychological and 
technological issues made it possible for us to sSggest how 

level, such as the school system's 
administration, can ultimately have important impact on the 
education and development of students in classrooms. 

Research Questions 

In this section, some of the more salient questions which 
informed this study at each organizational level are 
described. Others are easily inferrable from the interview 

guides included in the appendix (See* 
Appendices A and B) . 

Community. The community context for the school system and 
microcomputer implementation was investigated. Some 
communities, because of the work life and/or value systems 
education ?hSi ' ^''^u"°^® supportive of computers in 
fac?«^ / u^" others. We wanted to identify which 
nnf!?? community were related to computer use. 

Questions about the local economy and abou? speciH; 



11. 



comreunity input to school decision-making were important 
here. 

School System and School. Since computers tend to reflect 
and reinforce existing patterns of authority and influence, 
we expected that decisions about the computer — what to buy, 
who should have it, where it is to be lodged, and what it 
is used for — would be made by persons who are in roles of 
power and authority. 

On the other hand, the low cost and portability of 
microcomputers make it possible for the existing structure 
of authority to be bypassed. A "top down" political 
process may not be required to put one microcomputer into 
one classroom. Wa investigated the process by which 
computers got into classrooms, as well as the degree of 
teacher participation in tl.*s process. Moreover, we wanted 
to know whether the degree of teacher participation in 
decision making and planning for microcomputer use was 
related to scope of implementation. 

We also asked about the rational-* and purpose for the 
introduction of computers. While efficiency is an argument 
often used in support of computing in education, (Bunderson 
and Paust, 1976) the goal of efficiency may be detrimental 
to teacher morale and productivity. other goals however, 
may elicit support and agreement. The purpose and 
pnilosopny of a school's computing program and how widely 
agreed-upon that view is within the school were both 
centred questions. 

Questions about access, interest and familiarity with 
computers were also important. We wanted to know whether 
students who used computers extensively made up a small 
subset of the student population based on such factors as 
sex, achievement level, or socioeconomic level. Connected 
to the issue of differential use of the computer was that 
of a computer subculture— a group cf students (and perhaps 
teachers) who spent a great deal of time with the computers 
during and after school. We wanted to know if such groups 
existed, and, if so, whether they were large or small, 
inclusive or exclusive, and ones which other students wish 
to be a part of or to avoid. 

Classrooms. At the level of the individual classroom, the 
intended and actual uses of the computer were compared. We 
were aware that computers intended to alter the process of 
teaching and/or learning could be used in ways which 
paralleled, and perhaps reinforced, ongoing practices 
(Pullan, 1972) . We felt it was critical to know whose 
intentions were being put into practice and how they were 
implemented. 

Regarding the computer as a mode of instruction in the 
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iis??5c??;n ''^uch'^f °" °ther modes of 

inscruction, such as the teacher, peer teachino 

audiovisual modes. Did the computer, for example lessen 
the likelihood of children working togelhl?^ and beinS 
t^I^^^r^ ? classroom? Did it change^he Ltntt of 'tSI 
teacher's role a classroom, for example, from one who aivecs 
iSmp5?e^"" '° facilitates instruction throSgh"^' the 

Closely related to these issues was whether the 
computer-both in terms of the subject matter for Shich it 

i?~was1nteSrated' ,1? ^h'" which'children interacJedliJh 
it--was integrated into the classroom curriculum. Did it 
enhance and strengthen the curricular goals in th- 
classroom, was its use unrelated to these goals, or did it 
detract i:rom .them in some way? ot aia ic 

Questions of power, authority, and access were also 
relevant at the classroom level.' was a classroS^ soSll 
structure reflected in who used the computer l"^hat? 
nhttL "ui^ circumstances? Did the computer, in fact, 
change the structure of power and authority in th4 
classroom? within the peer group, were therl s^SdeS?! 
whose esteem in the eyes of their peers was increased by 
their computer competence? Was the authority relati'-nship 
between stuaent and teacher affected by the prese>^ce of the 
computer? ^ 

Individual Teacher and Child . At the level of the 
individual teacher, there were many issues regarding 
professional role. Was the computer seen as a threaf, as 
something which could displace or degrade the teacher's 
role? Did taachess feel in competition with the computer, 
itself a kind of "teacher" in the classroom? 

Concerns about the teacher-student relationship, as well as 
about the teacher's autonomy, followed from studies of the 
effects of computers on professional roles. We wanted to 
know under what circumstances the computer interfered with 
teacher-student relationships and wuether the presence of 
the computer and prescriptions for its use reduced the 
stSdents. instruction for their 

Many of these issues were, we assumed, related to the 
funnort''^ "^"-^K the teachers had adequate i-.r aiding and 
support to master the computer and to use it in ways 
Sasir^oS "i^^ teaching and learning goals in the 

mif? ?°'' "-^^^ training and support was required to 

meet teachers' needs was of course, an important question. 

contr?huif^«\ °5v. individual child, a central factor 
contributing to the educational impact of the computer, we 
assumed, was the way in which the computer was used in the 
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Classroom. Here we. were not interested in subiect area 
but rather in the kinds of interaction reqJired fnd 
permitted. The possibilities range from drill and 
practice, requiring the least active engagement on the part 
of the child, to using the computational power of the 
computer to solve problems, to conducting simulations, to 
designing programs to teach something to other children, to 
teaching the computer itself CLicklider, 1979). while we 
wished to study what students learned as a result of 
different kinds of interaction with the computer, we were 
aware of the methodological limitations to doing so 
Questions to teachers about what students learned were 
intended to shed light on these issues. 

We had questions about the emotional and social 
consequences of computing. Do some children make gains in 
self-esteem and motivation associated with mastery of the 
computer, while others experience frustration and 
disappointment? Socially, computer competence could 

enhance a child's status in the peer group. Alternatively, 
socially isolated children could use the computer as a way 
further to isolate themselves from their peers. All 
these possibilities were explored. 

Research Design Overview 

In order to investigate Uje many research questions which 
informed this study, case study methodology was used. 
Because case studies — intensive, independent analyses of 
particular situations— make use of information from a wide 
variety of sources to provide a comprehensive description 
of present conditions and their history, they are ideally 
suited to the multldi'sciplinary, exploratory nature of this 
investigation. 

Case studies were compiled for three sites selected for 
their diversity. At each site, researchers collected 
information about each of the structural levels through 
interviews euid classroom observations. 

Information from each site was summarized, coded, and 
organized. At case study seminars, the research team 
synthesized and analyzed the information and identified the 
issues which emerged at each level at each site. Once all 
three case studies were completed, summarized and 
interpreted, the research team compared sites to analyze 
issues which were common and unique. This final report 
identifies issues of implementation and impact of 
microcomputers in education which warrant further study. 

Site Selection and Sampling 

Site Sal gr.^- inn 
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A number of school systems were identified as potential 
sites because they had significant microGcnipu*--^ use 
both the elementary and secondary level. From these, three 
"tl^ ^^i^^^^"^ because they differed significantly from each 
other and because they promised to be rich sources of data. 
The sites selected for intensive case studies were- a 
nor'heastern suburban community, which we shall call 
Greenview, a large midwestern city, to be called Granite, 
^ ifrl® southern city, to be called Salerno. These 
sites differed in severed ways. 

First, the sites were geographically diverse, retaresentinq 
three geographic areas in the country. Second, they were 
diverse in terms of population. Greenview was a primarily 
white, middle class community. On the other hand, Salerno 
had substantial black and hispanic populations, and served 
children in lower as well as middle socioeconomic groups. 
Granite also had minority populations (black, native 
American, Asian) and varied socioeconomic groups. 

Third, these sites represented diverse uses of the 
computer. Among the three sites were included almost all 
of the uses and purposes of microcomputers in public 
education today. 

All these sites had been previously involved with computer 
instruction via central computers. While sites were not 
selected on this basis, we found that sites making 
relatively extensive use of microcomputers had a history of 
using mainframes and terminals in instruction. This was 
true both of our candidate sites and of those we finally 
selected. 



Sampling 

Sampling for schools at each site was carried out in a 
manner that maximized diversity of information sources. In 
Greenview, because the system is relatively small we were 
able to visit every school which was using microcomputers. 
At the larger sites, however r we sampled from the many 
possibilities. Schools selected represented the variety of 
applications and populations in the district. Decisions' 
aboun which schools to visit were made in cooperation with 
district personnel. Within schools, decisions about which 
teachers to interview were made in cooperation with 
principals or their designate. 

We visited between seven and twelve schools at each site. 
In each school, we spoke with teachers who were centrally 
involved with the microcomputer program, when possible, we 
also spoke with teachers who were peripherally or not at 
all involved by choice or because of limited resources. 
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We observed formal classrooms in which microcomputers were 
being used, as well as libraries, resource centers and 
computer clubs. Ws- interviawad students in each of these 
contexts. 

At each sLtQf we also interviewed district administrators, 
coordinators of computer education, as well as community 
persons. From the community, we spoke with school board 
members, parents, and other persons who played an active 
role in the use of microcomputers in the schools. 

Data Collection 

Summary 

Information for the case studies was collected through 
interviews and observations as well as from newspaper 
reports and local documents about the use of microcomputers 
in schools. The • major question of the study focussed on 
the interaction of the microcomputer and the social system, 
how this interaction developed over time, and how it may 
develop in the future. The data collection included the 
different structural levels within each community: the 
community, the school system, the school, the classroom and 
individual students and teachers. The ©nphasis was on both 
what happened in claasrooma, and the social and political 
contexts that influence the classroom. 

A three-member team, made up of 'researchers skilled in 
interviewing, classroom observation and assessment of 
instructional applications of computing jointly visited 
each, site for a week. In addition, the principal 
investigator visi;:ed each site for a few days. During their 
visit, the team interviewed individuals who have taken an 
active role regarding the instructional use of 
microcomputers^ and observed formal and informal contexts 
in which microcomputers were used. Individuals interviewed 
were selected to provide a diversity of opinions, points of 
view, and levels of involvement. Interviews were 
unscheduled, semi-structured and open-ended. 

Methods 

Community interviews. Individueds in the community who had 
played a role in the use of microcomputers in the schools 
were interviewed. This included members of the school 
board, parents of some of the students, members ot Home and 
School Associations, community leaders, and employers. They 
were asked to describe factors which influenced recent 
school policy and how these factors affected the allocation 
and use of microcomputers. They also were asked about the 
role of individuals from the community in initiating, 
supporting and influencing decision-making on 
microcomputers in schools. 
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■ !f;;tgj:...JYg!!?- ^"tervi^ws . central administrators- 

wup«*x*xw.=*xci««ua, assistant superintendents. and 
iSJfcri'iSJt^"?^ coordinators (e.g., coordinators ? Sf'compute? 
instruction) -were interviewed. They were asked about the 
History and financing of the microcomputer program, how 
microcomputers are being used, what factors cc.-^tribite to 
the differential involvement of schools and teachers, and 
the impact of the computers on administrators, teachers and 
students. in addition, thay were asked about ?heir 
expectations and hopes for the future of microcomputers in 
their system. . 

gchool interviews. School principals and assistant 

principals were asked about the history of microcomputf»rs 
in tneir school, current funding and uses, provision for 
staff training, and their assessment of the effects of 
microcomputers. They were also asked to comment on future 
expectations and hopes. 

Teacher interviews. Teachers were asked to describe their 
partici.pation m planning for microcomputers, and the 
training and support they received. They were asked about 
tneir instructional goals for computer use, whether the 
computer is integrated into the curriculum in a way which 
is consistent with their views about teaching and learning, 
and whether the computer has changed their view of their 
SS^ !2® f°^?: ^^"^^ disked whether there have been 

any caanges in the classroom authority structure, and if 
there have b«en effects on other modes of instruction. They 
were asked to discuss the impact of the computer on social 
life in the classroom, as well as on individual students 
intellectually and emotionally. 

Student interviews . Students were asked how the 

microcomputer is used in their class, who uses it, how they 
feel about working with it and whether they use it in other 
contexts. They were asked what they have learned about 
themselves and about school subjects through using 
computers, and what they see as the advantages and 
disadvantages of using computers for learning. 

Classroom — observations. Classrooms were observed to 
provide information about how computers were used, by whom, 
J'^^i purposes. The kind of interactions that are 
£Sf2;!!®'^ required, the diversity of applications in 

evidence, and the role of the teacher in the classroom were 
recorded, along with students' and teachers' level of 
involvement with microcomputers. To study issues of 
?n?!?!:-/* ^ffS'^'^®? type of students 

«SM5f!f! ? "^^^i. ^® computer, as well as assignment of 
students to particular uses of the computer. We also 
studied tue teacher-student interaction and student-student 
interaction that occured. Any apparent hardware and 
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software problems and limitations were noted. 
Research Procedures 



Preparation; seminar. A research preparation seminar was 
conducted in advance of the pilot study. Each staff member 

^ portion of the seminar. The grouo 
studied a glossary of computer terms and discussed in 
particular tnose terms with ambiguous meaning, such as 
computer-assisted instruction. it was noted that these 
terms would require clarification during interviews. The 
political and interpersonal issues involved in entering and 
visiting school systems were discussed. Strategies were 
suggested for making site visits as smooth as possible. 

The staff reviewed observation techniques which varied from 
descriptive to inferential. Placing our techniques on the 
more descriptive end of the continuum, we discussed the 
kinds of inferences which could legitimately be made on the 
basis of these observations. We also discussed those 
variables which are most appropriately studied through 
classroom observations. Tha observation form was revised. 

We outlined the strengths and pitfalls of open-ended, 
unstructured interviewing, and reviewed in detail the many 
issues which interviewers must keep in mind. A teacher 
interview was then role played and discussed. The 
interview guides were revised and detailed plana were made 
for the pilot site visit. 

Preparat ion: pilot study. a two-day pilot study was 
carried out xn a wew lork suburban community which uses 
microcomputers extensively. We interviewed a district 
administrator, computer coordinator, and two principals 
(elementary and junior high school) . We also interviewed 
teachers and observed classrooms in elementary, junior high 
and high schools. We interviewed elementary and junior high 
students as well. 

Following the visit, we made some changes in our 
observations and interview procedures, we conducted a case 
analysis seminar, identifying the problems and issues which 
characterized the pilot site. A case outline was prepared, 
which was then used to orgfuiize and summarize information 
from each research site in the main study. On the whole, 
our data collection methods were comprehensive and 
effective for obtaining the information we needed. 

Methods of informing and securing permission . Prior to 
contract award, each site had been contacted and letters of 
interest solicited. After receipt of the NIE contract, 
each site was contacted again, and given more specifics 
about the project. Permission was then obtained in a 
site-specific manner. m Greenview, permission was 
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Sn^Jo^nfnJ thj cootdinator of computer instruction. 

Subsequent to this the two district assistant 
superintendents met with the principal investigator to 
c-.ari^y procedures and finalize plans for the site visit. 

In Granite, permission was obtained co visit two schools 
which had what we considered interesting computer 
applications. Subsequently, we were put in touch with a 
school system mathematics consultant who facilitated our 
visit, arranged for meetings with district administrators, 
and provided us with names of all of the schools usina 
microcomputers in Granite. The research team then arranged 
fnr school entry, data collection, and scheduling 

for all the selected Granite schools. 'suuxxny 

^^^'^^O' permission was obtained through district 
administrators. Instructional Computing personnel worked 
out the details of school entry and scheduling. 

Confiden tiality of information . The names of the sites 
have been changed, to keep their identity confidential. It 
is possible, however, that experts in the field .will 
recognize the sites. Although no names are used, it is 
also possible that some individuals may recognize 
themselves (or others) in reports. All participants had 
the option of giving us information to be used for 
background purposes only (i.e., complete anonymity) if they 
wished. At the beginning of each initerview, participants 
were informed of the purpose of the study and that the 
information they provided would be confidential. 

Participaits at each site had the opportunity to review and 
comment on a draft of the case study of their site. 
Although participants did noc have the right to censor what 
was written, they could correct inaccuracies and further 
strengthen the disguises of some individuals, if that 
seemed warranted. 

On-site data collection procedures . Before arriving' at a 
site; the research team arranged with school system 
personnal which schools were to be visited, and scheduled 
classroom observations and interviews with some teachers 
and the principals. in addition, they scheduled interviews 
with district administrators, and some school board and 
other community members. Time was left in the schedule so 
that researchers could follow uo on leads which developed 
while they were at the site. 

All members of the research team were trained to conduct 
every type of data collection in the research plan. This 
maximized the flexibility of the team at each site. One 
team member was in charge of scheduling and task assignment 
at each site. 
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For classroom observations, we observed for a minimum of 20 
minutes and then spent the remainder of the class perioa 

7 j1 1 -5iua».n».,«. xn<s wo»«i.vat.xon ana scuaent 

interview session was usually followed by an intervi<^w with 
the teacher, on the assumption that the teacher int -rview 
would provide more insight if it followed the classroom 
observation. 



Researchers made notes as they interviewed and observed. 
Important information, however, was often obtained through 
informal observations and talks in hallways or during a 
meal. Under these circumstances, notes were made as soon 
as possible after obtaining such information. 

In the evenings, researchers met and, using the "case 
outline for a guide, filled in as much information as they 

^f^^*^* ^^^^ ^^y' information gaps were 

identified and plans were made to collect missing 
information while still on site. when necessary, 
participants were phoned after the site visit to clarify 
information or to provide additional 'detail. 

Analyzing, Synthesizing and Reporting the Data 

Immediately after a site visit, each member of the research 
team: 

!• Filled in- details which may not have been recorded at 
the time of an interview or observation. 

2. Summarized each interview and observation in a brief 
statement of one or two paragraphs. 

3. Cross-referenced notes with the case outline. 

4. Wrote a summary of the problems identified by 
participants at the site, the issues which the researcher 
inferred from the information, and the characteristics 
which appeared unique or particularly critical to the 
computer implaaentation at that site. 

A two-day case analysis seminar was held during the week 
following each aite visit. Staff members reviewed the data 
in advance of the seminar. The purpose of the seminar was 
to complete a preliminary version of the case outline. This 
required filling in the information and descriptive parts 
of the outline (or at least indicating where the 
information could be found) . More Importantly, it required 
the research team to explain tentatively the critical 
features of the implementation, and the issues at each 
level of organization. This necessitated careful 

examination of the data in the light of alternative 
interpretations. 
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Case Outline 

As previously stated, the case outline was developed during 
a case analysis seminar which followed our pilot study, it 
grew out of extensive discussion about the information and 
interpretation to be recorded for each site, and abouc the 
best way of organizing it. The case outline, therefore, 
was used to guide both the synthesis and organization of 
data, as well as the written report of each case. 

Draft Case Reports 

When consensus was reached during case seminars on the 
interpretation and description of a given site, researchers 
immediately wrote those sections of the case reports, when 
questions were raised, or when there were disagreements in 
interpretation which required more careful examination of 
the data, researchers reviewed the evidence and then met to 
lewrite those sections or issues that were in dispute. 

A complete dr.ift of the case was thesn written and edited. 
Copies were sent to participants at the site for comment. 
After comments and suggestions were received from 
participants at the sites, final drafts of the case studies 
were prepared. 

When tiie tiiree case studies were completed, the research 
team compared the issues that merged at e.ach 
organizational level at each site. This kind of 
examination provided insights into why some issues were 
salient in particular contexts, while otliers appeared 
universal. From - our multidisciplinacy perspectives, we 
identified those issues which we believe to be the most 
central to the future study of microcomputers in education. 
These issues a^*e detailed in chapter five. 
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CHAPT ER TWO 
SALERNO 
Introduction 

Salerno presents a model of an innovation in which 
authority and resources are centralized. it is a carefully 
planned innovation, with explicit curricular goals. 
Microcomputer use in primary schools takes place peinarily 
outside the classroom, and in this sense is peripheral to 
ongoing classrooom life, what is unique about the Salerno 
innovation is its potential size and scope, represented 
moat vividly by the large investment of district resources 
in software production. 

Description of Community 

Salerno is a major metropolitan center in the South. " The 
city, with a population of approximately 800,000^ is in a 
metropolitan area of approximately 1.5 million. Important 
businesses include insurance firms, banking and technology. 
The wealthiest residents are clustered in several 
prestigious suburbs, leaving a city population of primarily 
middle income and low income residents. The population 
includes anglo-American, black and hispanic residents. 

In the last few years, there has been a relatively large 
influx of non-English speaking immigrants. The city and 
surrounding area has grown enormously in the last 10-15 
years. 

Satlerno School District 

The 180 schools in the Salerno system serve 122,000 
students. The school population is approximately 35 percent 
anglo-American, 45 percent black, and 20 percent hispanic. 
There are 138 neighborhood primary schools (kindergarten 
through third grade) and/or intermediate schools (grades 4 
through 6) , 23 middle schools (grades 7 and 8) , and 40 
senior high schools (grades 9 through 12) . 

The school system ' is currently making the transition from 
one superintendent to another. The previous superintendent 
was a dynamic, aggressive futurist, enamoured with 
educational innovation. Under his leadership, the 
Development Division of the school district grew rapidly. 
This division now employs almost 400 people and has a 
budget of over $9,000,000. The responsibilities of this 
division include promoting curricular innovations, 
evaluating educational programs, and obtaining funds from 
government agencies to finance these educational 
experiments. The present superintendent is primarily 
concerned with supporting the instructional program. 
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emphasizing teaching basic skills to all students. He 
plans to give priority to programs that have direct 
consequences for classroom teachers. 

.The ct.itral administration of the oalerno School District 
is headed by the Superintendent of Schools and five 
associate superintendents. The district is divided 
geographically into six regions. Principals report to 
their regional administrator, and regional administrators 
report to the Associate Superintendent for Learning. This 
associate superintendent also supervises the district's 
subject matter specialists, including the coordinators for 
reading and mathematics instruction. Curriculum 
Development . is located in a separate division, under the 
Associate Superintendent for Development. 

Recent Developments Regarding Schools 

1. Lov performance on standardized tests 

Three years ago, the state conducted a statewide assessment 
of mathematics skills among fifth, seventh, and ninth 
graders. Students in Scderno scored among the lowest in the 
state, and also scored low on other achievement measures. 
Nationally normed standardized tests, administered yearly 
ty the school district, show that while students in grades 
1 through 3 score just slightly below the national norms, 
oy the time they are in grades 9 through 11 they score irt 
the bottom fourth of pupils nationwide. The week we visited 
Salerno, the local papers had front-page headlines about 
the spring, 1980, test results. Scores increased this year, 
but were still below average. An editorial optimistically 
summarized the results of the recent testing: 

"Test scores .reported this week are the best 
in eleven years, according to school 
officieds. Comparisons with scores of the 
past two years also seem to reveal success 
with the Idiatrict'sl new programs to stress 
the education fundamentals of reading, 
writing, and mathematics. . .Test scores in 
most categories are below national averages 
but are above norms for some comparative 
big-city 3c^ool districts." 

In a statenent of goals fci the 80 's, the very first goal 
of the Salerno School District is raising test scores by at 
least 5 percentile points each year. 

2. Emphasis on standardized tests as measures of effective 
education. 

The Salerno School District has a history of using 
commercially produced, nationally normed standardized tests 
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to document school effectiveness. Recently, two other 
standardized tests have been developed by the state and the 
district to help in promoting educational standards. The 
state gives fifth, seventh, and ninth graders tests of 
basic skills and the district requires that high school 
students pass tests in reading and mathematics to receive a 
literacy certification on their diploma. The present 
superintendent has stated that, starting in 1983, test 
scores will be used in evaluating principals and teachers. 

3. State curriculum mandates 

The state is becom/.ng increasingly prescriptive aLout the 
content of the curriculum. For some time there has been a 
list of state-approved text books. A statewide . study was 
recently conducted to assess atudents' math achievement. As 
a result, the state has placed more emphasis on baseline 
objectives in mathematics. 

4. Court-ordered desegregation 

Approximately 10 years ago, the city was ordered by the 
courts to provide a school desegregation plsm. The federal 
district judge proposed an extensive bussing r>ian involving 
7,000 students. This plan was appealed ano, four years 
later, the circuit court ordered the judge to develop a new 
plan. In 1976 the new plan went into effect. Students in 
intermediate schools zmd middle schools are bussed (grades 
4-8) . The primary schools remain neighborhood schools, and 
the high schools remain regional. 

As a result of the desegregation mandate, * many middle-class 
families moved to tfc . suburbs or enrolled their children in 
private schools. Enrollment in city schools dropped by 
30,000 students from 1970-1980, and the proportion of 
anglo- American students went from 69 percent to 32 percent. 
The desegregation plan is still in the courts, having been 
appealed by the NAACP five months after it went into 
effect., 

5. History of educational innovation 

The former superintendent of schools, in office for 10 
years, was enthusiastic about innovation and actively 
encouraged many experiments in the schools. Many teachers 
now feel that they were so busy adapting to proposed changes 
that they had little opportunity to develop and refine 
their teaching techniques. They arc eager to get "back to 
the basics" - to traditional didactic teaching of basic 
skills. The teachers are critical toward innovation and 
feel it has undermined quality education. 

6. Size of central administration 
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Under the former superintendent, the central administration 
became quite large, with manv scecial deoartanents to 
support experimental programs. How this legacy of an 
extensive bureaucracy will be used by the current 
superi-' ndent remains to be seen. He feels the district 
is tOt 'heavy with administrators, and that too many 
resources go to departments that have no direct impact on 
the classroom. . 

Use, Number, and Distribution of Microcomputers 



The school systea presently owns 300 16K Radio shack 
TRS-80's (Model I) which were purchased through Title I 
money and state compensatory education funds. These 
microcomputers are located in over 60 schools, incluriing 
fifteen Title I primary schools and twenty-three middle 
schools (grades 7 and 8). Three hundred more TRS-OO's 
(Model III) are on order and moat of them are targeted for 
use in the intermediate schools (grades 4-6) . 

The microcomputers in the primary and middle schools are 
all used for remediation in math. The software was 
produced by the district. The entire K-8 computational 
curriculum is sequenced and students are assigned to drill 
on a skill at a level chosen by their classroom teacher or 
by a Title I teacher. 

In many schools, microcomputers ("micros") are located in a 
resource room, where students work with them for about 50 
minutes a week, it is recommended that each ctudent use the 
micro 10 minutes every day, but in some schools this 
modified to 50 minute sessions once a week. The studenta' 
work with the micro is typically monitored by aides, who 
are also familiar with several kinds of equipment used for 
math ranediation. 



Last year, 50 Apple computers were put into five high 
schools in a pilot program for computer literacy 
(programming). This year, 76 more micros, TRS-80's this 
time, will be distributed to the high schools as part of 
the computer literacy program. 

Support for Computing 

When the school district began considering the use of 
micros for instruction, no software was available to meet 
its needs. The Department of instructional Computing 
within the Division of Development was charged with 
developing locally appropriate software. They decided to 
develop full curricula rather than a number of discrete, 
unrelated lessons. They planned to create integrated 
curricula for mathematics, reading, and language arts. The 
microcomputer was to have a supportive role, providing 
practice in skills that were originally taught by the 
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classcoom teacher. 

Last year, the Instructional Computing Department (ICD) had 
a budget of almost $600,000 with approximately 60 percent 
from the district budget and 40 percent from federal funds. 
The ICD employs 24 people: fourteen curriculum developers 
and ten programmers. The ICD staff feels that the costs 
for software development are reasonable because the 
software will be usable for many years and because micros 
are expected to replace paraprof essional tutors. 

A drill and practice mathematics curriculum in basic 
computational skills for grades K through 8 has been 
developed and is now in use in the district schools. Its 
uca is restricted to students who perform below grade level 
because the microcomputers were purchased through atate and 
federal compensatory education funds. 

Implementation of the computer-based mathematics 
curriculum, as well as computer courses in the high 
achoola, . is under the auspices of the district's 
mathematics coordinator. There is an implementation 
council which decides on steiff development. Although the 
ICD developed the software, it has only minimal connection 
with the implementation of the mathematics curriculum. One 
person from the department worked with the staff of the 
district math coordinator to write an implementation guide. 

The m*th coordinator placed the micros in schools where 
there was at least one aide or teacher who was willing to 
learn how to use them. Last year the micros were specified 
as an essential component of the Title I math program. 
Consequently, they were placed in the primary schools with 
Title X math programs. 

The ICD is developing additional mathematics curricula as 
well as new curricula in reading. Two projects are funded 
by the district, and two by federally-sponsored Title IV-C. 
The district coordinator for reading has kept informed of 
the development of the reading curricula. He is to direct 
their implementation in th» schools, playing a role similar 
to that of the mathematics coordinator. 

The subject-matter coordinators with responsibility for 
implementing the microcomputer programs are located in the 
Learning Division, while curriculum development occurs in 
the Development Division. Working relationships between 
these units are minimal. Instructional specialists are 
invited to meetings to discuss general plans for the 
computer-based curricula. However, these specialists do 
not participate in specifying objectives for each lesson or 
in sequencing lessons in the curriculum*, when the software 
is used in classrooms there is only a weak mechanism for 
systematic feedback from the users to the developers. 
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The previous superintendent envisioned recoupinq 
developraant costs by marketing district curricula. He 
created a foundation to handle the marketing, along with 
other income-managing functions. This foundation* was 
disbanded for many reasons, among which was concern over 
whether a public school district should compete with 
private businesses. Alternatives for dissemination are now 
being explored, including the possibility of selling the 
materials to a publisher and collecting royalties. 

. History and Current Organization of Computing i n the 

District 

Before Microcomputers 

Computing has been a part of the Salerno curriculum since 
1965. A three-year grant from the National Science 
Foundation provided General Electric time- sharing 
terminals in the high schools for programming and computer 
math. In 1968, the school district set up its own computer 
center, adding terminals in the junior highs. The present 
programming curriculum is supervised by a district 
mathematics coordinator who formerly taught programming at 
one of the high schools. 

Computer-managed instruction began five years ago. Under a 
Title VII contract the district developed a bilingual 
program that incorporated a voice synthesizer to teach 
Spanish and English to Spanish-dominant children, it was 
designed to supplement the classroom curriculum. The 
program was first used in 1977 and is still in use today, 
running on a minicomputer. Students spend 10 minwtes a day 
doing individualized drills in reading and math. The 
computer also keeps records of student performance. Program 
developers are considering adapting this program for use on 
a micro. 

In three district schools, terminals are used by all 
students for drill and practice in mathematics and language 
arts. The district purchased a computer-managed 

instructional program which is run on a Hewlett Packard 
computer. This system initially cost about a half million 
dollars and costs $40,000 yearly to administer. The program 
is diagnostic and prescriptive, assessing students' skills, 
presenting items at a level of difficulty appropriate for 
each student, and keeping records of students' performance. 

This computer-managed curriculum is also used in a special 
program for deaf children. The teachers there are very 
enthusiastic about the effects of computer-based 
instruction for deaf children. The resource room teacher 
reported that the students' achievement with the computer- 
is typically higher than in their regular classroom work. 
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She proposed that this is because language limitations are 
minimised with the computer. 

Introduction of Microcomputers 

Software acquisition and development , in order to create 
the needed software, a significant amount of instructional 
development had to occur within the ICD. First, the 
decision was made to focus on the basic computational 
skills. Then, all objectives of the computational 
mathematics curriculum had to be stated specifically and 
appropriate lessons created. The lessons had to be 
organized hierarchially so that teachers could decide where 
students should begin« 

With the development of this mathematics curriculum, a 
general model for instructional design evolved. At first, 
instructional specialists in mathematics wrote the 
specifications for a lesson, and then consultants 
pro<3raBmed the lessons. The desicmers were disappointed 
with the resulting software. They realized that they had 
many assumptions about features o£ the lessons that were 
not made explicit to the programmers. The ICO decided to 
have in-house programmers so there could be on-going 
interaction between the cur*'iculun writers and the 
programmers. In this way, programmers could become 
increasingly sophisticated about the assumptions of the 
designers, and the designers could develop expertise about 
what could be programmed. 

The leaders in the ICO emphasize that they are curriculum 
developers, not computer scientists. They feel that when 
hardware limitations make it impossible to produce 
educationally adequate lessons for a particular subject 
then it should not be included in a computer-based 
curriculum. They have tabled a computer-based writing 
curriculum because of what is, in their view, inadequate 
technology. 

The ICO is currently developing four different curricula 
for microcomput'Srs. Two are funded from district funds, 
and two are funded through Title IV-C. The district- 
sponsored curricula address basic skills in math and 
reading. This year, lessons in ratio, proportion, and 
percent will be written and pilot tested. Lessons in 
multiplication and addition facts for grade levels K-8 will 
be revised. 

The basic skills drill and practice project in reading was 
initiated two years ago. It covers the reading skills 
taught in grades one to three, but is designed to hold the 
interest of fourth to sixth graders. The lessons make use 
of .color cmd voice, and are designed for the Texas 
Instruments 99/4 microcomputer with voice capability. The 
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lesson writers are former classroom teachars who learned 
about programming through an NSF-sponsored course at a 
nearby university* . This reading curriculum is to be used 
in labs or resource rooms, with six to eight micros under 
the supervision of a proctor. Pilot testing of some of 
these lessons will occur this spring. 

The curricula funded through Title IV-C address 
higher-level skills in mathematics and reading. The 
lessons are targeted for grades 4'6 and are on grade level, 
rather than remedial. The reading curriculum is in the 
second year of development. Close to six months was spent 
identifying objectives and sequencing them in a learning 
hierarchy. The curriculum focuses on skill areas where 
Salerno students performed substantially below average oa 
standardized tests. After identifying these areas, the 
developers examined state-approved textbooks and found that 
few, if any, lessons even referred to these skill areas. 
They designed the computer-based curriculum to help 
teachers teach for objectives that are not included in the 
reading textbooks but are tested for on standardized tests. 

The computer-based lessons in higher-level reading skills 
will be used differently from those in the remedial 
mathematics curriculum because they include . instructional 
material as well as provide practice opportunities. Some 
of the lessons in the reading, curriculum will be field 
tested this spring. 

ase> values r intent. The mathematics curriculum is a 
sequenced set of practice items. There is not an 
instructional component to explain how to do a problem or 
why a particular answer is wrong. The program is to be 
used by students who have already had instruction. The 
computer-based practice provides opportunities to use a new 
skill under conditions of immediate feedback. If a student 
answers incorrectly, it is assumed that the student has 
enough resources to correct the mistake. 

This instructional tool is for students who are below grade 
level. Students are assigned to use the machines on the 
basis of standardized tests administered early in the fall 
or the previous spring. The goal of the program, as 
described by an aide, is to "bring these students up to 
grade level as fast as possible." 

The use of the higher-level reading curriculum may be quite 
different from the drill emd practice mathematics lessons 
because they include instructional components. Exactly how 
this curriculum will be used remains to be worked out. 

Primary Level 

Features of the Microcomputer Program 
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Demographics and personnel s The research 

three of the fifteen primary schools using micros? aii"were 

neighborhood schools. Spme were surrounded by relatively 

new single-f cunily homes? others were in low-income housing 

projects. Despite the differences in the neighborhoods, 

the schools and the role of the microcomputers seemed very 

simile^r. 

These were generally open-space schools, with areas marked 
off by movable partitions. m all of the schools micros 
were part of a Title I pcograia. Last year, district policy 
specified that all Title I children were to use the 
microcomputer, but this year practice with the micros is at 
the discretion of the teachers. The micros wer»i located in 
a resource arear and were supervised by an aide who helped 
students with the machine" and kept records of the lessons 
completed each day. The micros ;.'ere one of several pieces 
of equipment in the resource area. The Title I teacher 
decided which students were to work with which type of 
instructional material. 

Training/support. Before school beg.m in the fall, the 
Title I teachers and aides attended a workshop on how to 
use the micros. They learned to load and run a program, 
became familiar with how students were to enter responses, 
and learned how to select the number of practice problems 
the student would complete. Aides were also introduced to a 
record keeping system that documented the lessons students 
completed. 

Apart from the workshop, teachers and aides did not receive 
additional training, nor did they report that they needed 
more training. Most seemed comfortable with the tool, if a 
teacher or aide wants to learn more, they can take free 
courses in programming from Radio Shack during the summer. 

Equipment. Primary schools* had 4-12 micros, all TRS-SO's 
(Model I) with cassette recorders. 

Resource distribution . Micros were distributed to Title I 
schools based on a district-adopted ratio of students per 
micro. The classroom teacher and/or the Title I teacher 
identifies children who are below grade level in their math 
computational skills and can profit from working with 
micros, students assigned to the micro typicjU.ly spend 10 
minutes a day with sequenced lessons. Children receive 
other remedial instruction as well, and some students do 
not use the computer at all because other materials or 
techniques are judged more appropriate. We observed 15 
boys and 10 girls using microcomputers in elementary 
schools' resource rooms. 

Purpose and relation to the curriculum . In a general way. 
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the software is directly related to the curriculum because 
the same baseline objectives guided the development of the 
software and defined the primary math curriculum* However ^ 
the. relationship .between the computer-based instruction and 
the students I daily classroom instruction can be remotG. 
Long time periods may elapse between the introduction of a 
concept in the classroom and the student's practice on the 
micro. In some cases, we were told, students practiced on 
concepts which had not yet been introduced. 

Effects and Problems; Administrators 

Principals have a minimctL role to play in the microcomputer 
implementation., when the Title I program specified the use 
of microcomputers for instruction, principeL^s felt they had 
little or no choice about using them. In addition. Title I 
teachers and aides are hired and assigned to schools by the 
district. They are not under the direct supervision of 
building principeds. 

Looking t o the future . School administrators hoped that in 
the future microcomputers would be in all classroomsa They 
wanted broader uses of the computers, for a wider rcinge of 
children and curricular areas. One felt, however, that the 
computers would continue to be limited to math for some 
timer because of the lack of software in other areas. One 
administrator looked forward to a future in which she could 
use micros for administrative record keeping. 

Effects and Problems; Teachers and Aides 

Effects . One teacher felt that the correspondence of the 
microcomputer mathematics lessons to the district math 
program, facilitated teacher planning. Teachers commented 
that with the machine reinforcing students' skills/ they 
have more time for instruction. With some children at the 
micro, they have smaller groups to work with. One noted 
that observing students while they solved problems on the 
micro helped her to diagnose student weaknesses or 
misunderstandings . 

Problems. Last year all students enrolled in a Title I 
program were required to use the micro. Although teachers 
felt this activity was not appropriate for some students, 
teachers were not permitted to exercise judgment on the 
matter. 

Teachers and aides reported that because tapes took a long 
time to load, they typically loaded one tape in the moirning 
and used it all day. 

Looking to the future . Several teachers and aides 
expressed the hope and/or expectation that microcomputers 
would be in all classrooms in the future and that all 
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teachers would .learn how to use them. Yet there were some 
doubts about the future. one remedial teacher felt that 
continued use of the micros should depend on positive 
outcomes, while another felt that future government funding 
was in doubt. 

effects and Problems; Students 

Effects . An adinini3trator observed that many children 
developed more independei.ce in learnina as a result of 
using micros, and that children experience feelings of 
completion and success. The administrator felt that the 
fast feedback is importeuit for promoting learning. The 
parents are impressed that their children are using 
computers. 

One teacher commented on the lack of discipline problems 
when students are using the micros. One administrator was 
skeptical of the effects and suggested conducting a 
controlled study. 

Problems. Several members of the teaching staff felt that 
the micro was more appropriate for second and third graders 
than for first graders, because some reading competence was 
required. One teacher felt first graders needed more 
personal teaching than the computer affords. 

An administrator also felt that younger children are less 
likely to profit from working with micros. She proposed 
that they were intimidated by the hardware^ and recommended 
that these children be introduced to the micros gradually. 
This administrator also noted that the keyboard is 
difficult for many students and suggested that keys be 
placed in alphabetical order. 

Not all Title I children can use the micro because of the 
large number of eligible children. in addition, children 
not in Title I do not have access to the machine, though 
parents are requesting this opportunity. 

One software problem is that students cannot change their 
answers. If they inadvertently hit a wrong key, the 
response cannot be erased; it counts as an error. 

Secondary Level; Middle Schools 

Features of the Microcomputer Program 

Demographics and personnel ■. In the middle schools (grades 
seven and eight) , students are bussed to meet the 
specifications of the court desegregation order. Some are 
magnet schools, with a special emphasis in seme curricular 
area, while others are general schools. The research team 
visited three of the twenty-three middle schools that are 
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using micros. 

There were different arrangements for using the microsc In 
one school, two or three micros were in each of two 
mathematics classrooms, ,and the teachers incorporated the 
micros into the daily lessons. In another, the micros were 
located in a resource room staffed by a math aide, and 
students were sent to the room for one period a week. In 
the third, a mathematics resource teacher staffed a math 
enrichment room, which housed many different kinds of 
materials for individualizing instruction, including micros. 



Training/support, in the fall of 1979, when micros were 
placed in schools, teachers and aides received fourteen 
hours of instruction in how to operate the micros and in 
the scope and sequence of the computer-based curriculum, 
record keeping forms were introduced, and guidelines for 
machine use were presented. Teachers wanting more advanced 
training attended a 21 -hour coarse at local Radio Shack 
Centers. This year," the district held a two-day workshop 
to review the use of the micros and introduce new staff to 
the micros. Teachers and aides from the middle schools 
felt that their training was adequate. They were 
comfortable and enthusiasnic about using this tool. 

Principals played a supportive role in all schools we 
visited. They respected the recommendations of teachers 
and responded when asked for help in planning and staffing 
for micros. 

Equipment. All microcomputers were TRS-80, Model I, with 
cassette recorders. 

Resource distribution. The schools that received micros 
fi^o^ the district had a staff member, either a teacher or 
an aide, who was willing to attend the training workshop. 
Generally, the school received five micros for rich teacher 
or aide who attended the workshop. One middle school also 
purchased 2 TRS-80 's with funds from the math department 
and the PTA. 

Each individual teacher or math department decided on how 
to assign students time on the machine. Because the 
machines were pui chased out of state compensatory education 
funds, only students who were below grade level were 
allowed to use the machine. When the machines were located 
in a classroom, teachers typically assigned students 10-15 
minutes machine time each day. When the machines were 
located in a resource room, students used micros one class 
period per week. m the math enrichment room, students 
needing drill on the problems that were loaded that day 
used the machine. in all schools, students worked 
individually and asked the teacher for help if they needed 
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In the two schools where micros were not in classrooms, 
they were shared by the entire math department. The 
department? therefore, had to develop rules for access. 
While rules differed slightly, access was limited to 
students who were considerably below grade level. We 
observed 15 boys and 11 girls using microcomputers in 
seventh and eighth grades in ScQerno. 

Purpose and relation to curriculum. Because the software 
was created trom baseline objectives that were used 
throughout the district, the relationsip between software 
and curriculum was generally very close. However, the match 
between software and curriculum at the day-tO'-day level 
depended on where the machines were located. When the 
teacher had the micros in the classrooms, drill and 
practice could be selected that fit in with the day's 
lesson. 

In one class we observed, for example, the teacher 
explained how to determine whether a fraction is proper or 
improper and then sent students to the computers to 
practice this concept. While three students worked at the 
computers, others did exercises in their books. We did 
notice, however, a slight problem. In the computer program*, 
the term "proper fraction" applied to any fraction in 
lowest terms. For example, 31/4 was labeled a proper 
fraction by the computer program. The teacher, however, 
considered this an improper fraction that could be redu, d 
to 7 and 3/4. The teacher had to point out • this 
inconsistency to the students in the class. 

When t' computers were located in a resource room, the 
relatiwrtship between the drill on the computer and the 
day-to-day class work was less direct. Teachers specified 
an area that each student should practice, and the aide 
arranged to have an appropriate program available. However, 
it was not necessarily the area that was being taught in 
class. The aide selected a level at which the student 
could answer at least 80 percent correctly, and then 
presented sequentially more difficult lessons. If the 
student scored less than 80 percent, the aide asked if he 
or she understood how to do the problems and would like to 
try again. If the student needed an explanation of how to 
do the problem, the aide would provide it. OsusQly 
students volunteered to try again. 

The aide kept records of the lessons students attempted and 
of the percent of questions answered correctly. These 
records were sent to the teachers at the end of a S-week 
session. This was the only procedure for informing 
teachers of what and how their students had been doing in 
the resource room. 
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Effects and Problems t Administrators 

Effects * Principals said it was too early to identify 
effects of the microcomputer on student achievement. They 
did not, however, expect teachers' roles to change 
substantially with the use of micros. One principal felt 
he would be evaluated on increases in his school's math 
scores. He was eager, therefore, to use anything that 
might help raise scores. 

Problems . One principal noted that the microcomputer 
program was costly, and wondered if using it for 
remediation justified the expense. He suggested that using 
computers for anrichment might be more justifiable. 

Looking to the future . Middle school administrators 
questioned the future use of micros in their schools. One 
felt that the high cost would make for very few new 
developments in the near future. Another disagreed, 
feeling that, costs were becoming low enough that expense 
would not be an issue. He felt, however, that how the 
machines should be used was an issue. He hoped they would 
be used to enrich curriculum in all areas, as well ' as for 
administrative purposes. 

Effects. and Problems; Teachers and Aides 

Effects . One teacher enthusiastically used micros in her 
classroom. She reported that she had more time to work 
with students individually when some were using the micros. 
An aide also reported that she could help more students 
when there were micros than she could as a tutor. She felt 
that there were no discipline problems when micros were 
used. 

Problems . Teachers using the computer-based curriculum 
reported that they spent more time planning and organizing 
for individualization. Because of this, one teacher 
recommended that the micros be placed in a resource room 
supervised by an aide. Several teachers reportedly were 
uninterested in having micros in their classrooms. 

Another teacher, new to the school system and to the 
microcomputer program, had difficulty choosing appropriate 
lessons for students. Students in his class typically got 
all or most of the problems wrong. The teacher merely 
encouraged them to try again. This resulted in increased 
confusion about the mathematical operations they were 
trying to master. When a student scored 70 - 80 percent 
correct, the teacher felt the program was "too easy" and 
chose another, more difficult lesson in the sequence. 

As at the primary level, loading programs from tape limited 
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use of the machine. Because of the long loading time, 
teachers and aides would load the machines 
and then use those programs throughout the day.~ if'the 
programs were too difficult for a student, he or she would 
not work with the computer for that day. 

Looking to the future. Secondary teachers did not, in 
general, comment on the future. One teacher wanted more 
microcomputers in the future, and increased staff 
development possibilities. She hoped that teachers would 
learn to program. Another wanted software to teach 
students how to solve word problems so that they could do 
better on standardized tests. 

Effects and Problems; Students 

Effects. The middle school students' attitudes toward the 
computer varied widely. Some seemed bojred or even 
resistant, others seemed interested and eager. One student 
renarked "It's better than doing problems on paper." Many 
students did extra work on the machine before school or at 
lunch hour. 

One aide reported that several students had made remarkable 
progress working with the micros, she described one girl 
for whom the teachers had low expectations. As a cesult 
she did little work. she was, however, self motivated. 
With the micro, which didn't have any particular 
expectations, she could take initiative and accomplish as 
much as she was motivated to do. 

Teachers felt that the computer increased students' 
attention span - particularly for students mainstreamed 
from special education classes. One principal questioned 
whether this would wear off after a while. 

The hoped-for effec*-. Lb. to get students up to grade level 
as fast as possible. An enrichment teacher pointed out that 
many students develop incorrect strategies for solving 
problems. She hoped the computer would be effective in 
helping students to uclearn these behaviors because it 
presented problems step-by-step. 

Another teacher suggeated that soma students may have 
difficulty working with an adult. Practicing alone with a 
computer may be motivating for these students. 

Problems. Because students work individually at the 
computer, social skills were not enhanced at the computer. 
Even when children encountered problems, those we observed 
used only minimal laiiguage in explaining the problem to the 
teacher or the aide. 

There were some software glitches. Answers that were 



40 



36. 



correct were sometimes labelled "wrong" by the machine. 
Some students were challenged to find these errors. Others, 
however, seemed to lose confidence in their own ability 
when they responded with a correct answer and the computer 
told them it was incorrect. 

One teacher felt that there was a stigma associated with 
using computers because they were used only for 
remediation. He refused to have them in his classroom. 

■Students were frustrated when they made an accidental error 
because there was no way. to revise their answer. The 
computer immediacely counted it wrongo 

One teacher was concerned that using the computer was 
producing students who have a very positiva view of their 
skills, bat unreal istically low standards for their 
?erformanc«. Because students drill at levels vhere they 
answer 80 percent of the problems correctly, they become 
more confident. Unfortunately the level at which many of 
the students are performing is still substantially below 
grade. 

Secondary Level; High School 
Features of the Microcomputer Prog'i c 



Qemoarawhics and Tsersonnel. The research team visited one 
of the five high schools that received district-purchased 
Apple computers for a pilot project on computer literacy. 

One math teacher uses micros and terminals to teach 
computer math, computer literacy, and programming. None of 
the other math teachers seems interested in using micros. 
It was proposed that this lack of interest was due to the 
extra work and teacher involvement required with micros. 
Teachers would not be able to grade papers during a class 
period because they would be answering students' questions. 

Training /support. The math teacher who is using micros 
learned the basics of programming from the previous 
computer teacher. She is also taking computing courses at 
a nearby university.. 

Equipment . Adhere are 13 micros - nine TRS-SO's, three 
Apples, and one Sexas Instruments 99/4- in two small rooms. 
One of the rooms also serves as -k classroom . 

Resource distribution . Courses with computers are off red 
as matn eiectives. ^Generally, only seniors are enrolled 
because they register first and usually fill the class. 
Students who are good in math take these eiectives. In the 
one class we observed, no minority students were enrolled. 
(The enrollment of the school is 5% minority.) 
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Purpose and relation to the curriculuia . Skill? in 
programming and understanding the uses of computers are 
seen as legitimate topics for courses. The teacher 
integrates the computer i^-to each course as she sees fit. 

Source and use of software. The software for programming 
was part of the package that came with the microcomputer 
from each distributor. The teacher also obtained some 
extra software from Apple to use in her computer literacy 
classese 

Effects and Problems; Teacher 

Problems. It was reported that the use of micros results 
in more work . for teachers. Students have many questions 
about the machines and programs. Teachers must make time to 
respond to each individually. 

Looking to the future . This teacher has an extensive 
vision of the future of microcomputers in Salerno schools. 
She feels that the machines will revolutionize education. 
Because of micros, texts will be rewritten and teaching 
restructured. Students' reading skills, attendance and 
•precision" will improve. m addition, she thinks that 
students will become more logical and disciplined as they 
have more opportunities to interact with microcomputers. 

Effects and Problems: Students 

Effects : Girls are' becoming increasingly interested in 
learning about computers. They comprise 33 - 50 percent of 
students in the elective computer courses, in the class we 
observed 10 of the 27 students were female. 

Problems : Computing electives are available only to 
relatively good senior year math students. 

District Level 

Effects and Probleis: District Administrators 

Effects. In Salerno most of the administrators we spoke 
with had roles directly connected with technology, its 
development and/or implementation. The microcomputer 
implementation had a critical effect on their roles. In 
some cases their very position! would not exist without the 
microcomputer activities. 

These administrators report that microcomputers have 
impressive effects on students, although admitting there 
are no definitive data. Yet the feeling is that the 
current program is motivating students and helping with 
basic skills improvement. 
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Problems. Not all administrators are convinced that 

school 'district. Some feel it might be more appropriate to 
purchase software from publishers, and thus avoid the 
development costs. Some, on the other hand, feel that 
Salerno is on the cutting edge of technology in sducation, 
has an outstanding track record, and should both continue 
and expand its development efforts. 

There is some uncertainty about the commitment of the new 
super in tenden'^ to development efforts. with budgets being 
scrutinized and cut, administrators are uncertain of the 
level of support to expect in the future. 

Administrators directly connected with implementation are 
concerned that school administrators become computer 
literate. Moreover, there is a fear, already warranted in 
some Cfiijes, that teachers who master the computer will 
leave the sc^'ools for better paying jobs in industry. 

Looking to the fni^nrg. some administrators expressed hopes 
for more resources — a micro in every classroom, more 
extensive software — as well as more hands-on teacher 
training. Others had a more radical view of the changes 
the technology-rich future would bring to the Salerno 
school system. The administrators of the ICD envisioned 
extensive changes resulting from the use of microcomputers. 
They predicted that differentiated staffing in the schools 
would evolve in 5-10 years. Master teachers will function 
as diagnosticians and managers of instruction. They will 
be supplemented by personnel who monitor drill and practice 
and aides who do one-to-one or small group tutoring. For 
teachers this will mean fewer positions and changed roles. 

The ICD predicted that in five years remedial math programs 
will be in all schools and the remedial reading program 
will be in 1/3 to 1/2 of the schools. They stated that 
these programs will be supported by external funds for 
ranedial programs. There is a question, however, of how 
extensively the reading and mathematics programs targeted 
for grades four throu<jh six will be used unless outside 
funds become available. 

Another revolutionary scenario envisioned by a district 
administrator combined micros with two-way cable TV and 
videodisk. According to him, technology could deliver most 
instruction, while teachers add the human and social 
dimension to schooling. The problem with this vision is 
that it is very expensive, both for equipment and 
development. Be felt that since the school district has a 
proven record of development, the community may continue to 
invest in this activity. 
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There are many issues raised by the microcomputer 
implementation in Salerno. Those that are most central are 
discussed here. 

1. Is software development an appropriate function of a 
public school district? Many individuals in the school 
district are struggling with this question, while they 
realize that there is no commerc^.al software that meets 
their needs, they question whether the budget for the 
development of software is merited. The ICD projects that 
the costs will be offset by hiring fewer paraprof essionals 
to tutor remedial students. One way to partially finance 
development would be to market the software. However, 
commercial marketing is strongly opposed by some members of 
the Board of Education. 

2. Who has the responsibility for evaluating 
microcomputer-based instruction? when micros are used 
outside of the classroom, and their use supervised by 
someone other than the slaasroom teacher, the teacher has 
difficulty evaluating their effectiveness. The 
non-comg/utarized curriculum is under the control of the 
teacher^ although designed by others, and the teacher 
interacts directly with it. Because the teacher is the 
direct user, he/she can evaluate its • effectiveness. In the 
future, the Research and Evaluation Department migt ; 
conduct a formal eveduation of the microcomputer program. 
However, this Department has not worked closely with ICD in 
the past. 

3. Will the comprehensive software package currently used 
limit the district's choices in future microcomputer 
purchases? The program is designed to capitalize on the 
current hardware. With rapid developments in microcomputer 
technology, however, micros will soon have many new 
features. will it be relatively easy to modify current 
software to capitalize on future capabilities of micros, or 
will difficulties with revising software limit buying to 
machines of 1980 vintage? The district is already facing 
this problem because the mathematics materials were written 
for a TRS-80, Model I, but the district recently purchased 
TRS-80., Model Ill's. The ICD is exploring how the software 
can be revised for the new machines. 

4. Software developers are lacking information on design 
features of instructional software. Those developing 
instructional programs in Salerno have many questions about 
the specifics of design: Should students get more than one 
chance to answer a question? How many practice examples 
are enough? How long should the program wait before going 
on if the student has not responded? Having carefully 
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tevxewed the available research, they find it inadequate. 
Moreover, the developers cannot conduct their own research. 
The conditions under which the instructional programs are 
used are not suitable for the syc^-eipatic study of 
instructional design. Exposure to micros is just one 
component of a complex instructional system, and the 
effects of particular features of the micro program would 
be very difficult to isolate. 

5. Would involving teachers and curriculum specialists in 
the development of software facilitate implementation? The 
ICD is isolated from the Learning Division. An entire 
software package is developed before it is used in the 
schools. Field testing usually focusses on programming 
problems rather than curriculum questions. if teachers do 
have suggestions for improving the match between their 
teaching and the software, it is often too late and too 
expensive to modify a program when it is so close to its 
final form. The Learning Division trains teachers to use 
the software packages. The extent to which their training 
matches the expectations of the software writers may depend 
on their involvement in software development. 

6. Is additional staff needed to manage machine use? 
Several teachers in Salerno commented on the 
individualization that the machine fosters. 
Individualization takes many forms. Because students work 
on different lessons, procedures are needed to assign 
students to lessons, to keep track of their progress and to 
answer their questions. While lessons were designed to 
replace some of the tutors of remedial students, the tutors 
to date have not been laid off but have become managers of 
the instruction on the microcomputers. 

7. Will the computer-based curriculum standardize the rest 
of the curriculum? In developing the computer-based lessons 
the general baseline objectives had to be broken down into 
many more specific and sequenced objectives. will this 
become the standard for the day-by-day sequencing of 
instruction, or will the curriculum specialists and 
classroom teachers continue to make daily plans for meeting 
the general objectives? 

In addition to greater specificity, there are other 
differences between computer-based and classroom curricula. 
There are, for er'>'^nie, discrepancies in terminology for 
micro and classrooui. The format for doing problems is 
sometimes different for computer and classroom. Which will 
become the standard? The instructional devalopers maintain 
that in the long run teachers will set the standard. 
However, the eatpense of modifying instructional programs 
may prevent this from happening. 

8. To what extent is th^re transfer from working on 
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microcomputeirs to classroom work? when students respond to 
questions prc-s^ented by ths micro, they are giveja feedback 
at each step in the computation. when they are in the 
classrooraf there is not this support for each step toward 
the solution. The student has to know the entire procedure 
and execute it. Whether micros will help or hinder the 
development of independence in problem -solving has yet to 
be explored. 

Transfer of the particular computational skills being 
drilled is also at issue. Generally, the classroom teacher 
plays an important role in facilitating transfer. Yet, 
with the teacher often so removed from the microcomputer 
activity, he/she does not have the information necessary tc 
support such transfer. 

9. What are the effects of differential access to micros? 
In Salerno, micros in elementary eind. middle schools are 
limited to students who are below grade level. Clearly, 
th»=> intent is to provide an additional resource for these 
students to promote the acquisiton of basic skills. 
However, this restriction may result in a stigma being 
associated with using the machine. Moreover, placing 
micros in a resource center may result in feelings of 
isolation for some teaedial students. Pinadly, we wonder 
whether using computers may have relatively low 'status 
because it is managed by an aidd. 

At the high school level, the pattern of access is 
reversed. The best math students elect to take computer 
literacy and programming classes. Access to computers in 
Salerno poses the problem not only of who is left out, but 
of how those who may use them are permitted to use them. 
The long-term effects of differential use based on 
achievement level are not known, but deserve careful 
research attention. 

Opdate 

In the months since our November 1980 visit, the 
microcomputer program has expanded and some features have 
changed substantially. Approximately 300 additional 
TRS-80's (Model III) have been placed in grades 4-6, and 
almost all of them are located in classrooms. About 70 
additional Model Ill's have been placed in the high schools". 

The problem of converting the software for use on the Model 

Ill's has been solved through help from the Tandy 

Corporation, makers of the TRS-80. Now the lessons 

developed for the Model I will also run on the Model III. 
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CHAPTER THREE 

GRANITE 
Introduction 

Granite exemplifies a model of innovation in which some 
district resources and authority are centralized, but in 
which actual use of microcomputers and decisions about 
their use are decentralized. The innovation is loosely 
structured, without explicit policies: or curricular goals 
set by the district. Because the 'district values 
diversity, it encourages schools to use microcomputers in 
ways compatible with their individual philosophies. Granite 
is unique in that it has a state organization which 
provides computer services statewide. 

Description of Communi ty 



Granite is the center of a seven-county metropolitan area 
in the midwest. The city itself has a population of 
370,000 people, while the entire urban area in which it is 
located totsas over 2,000,000. The residents are 
predominately northern European, with minority populations 
of native Americans, blacks and Asians. The range of 
economic groups is represented in the city. 

In national polls, the city of Granite is rated highly as a 
desirable place to -live. In the immediate vicinity there 
are a number of agri-businesses such as grain companies and 
food processing plants. There are also large insurance 
firms and technology companies, includinv^ major computer 
companies. The city is near the state capitol and also 
contains the major state university, its downtown area is 
being improved and older segments of the city are 
undergoing gentrif ication. 

Granite School District 

There are 100 schools or programs in the district including 
22 secondary schools, 1 middle school and 59 elementary 
schools, as well as 20 special locations, such as 
vocational institutes, work-study centers. and special 
education programs. 

The Granite school district is committed to diversity and 
alternatives. A planning document from the depucy 
superintendent's office lists these assumptions for 
planning: maximization of student and parent choice; 
continuation of elementary and secondary alternatives; 
centredization of curriculum development with local 
building responsibility for tailoring curri'cular 
expectation to students; and a culturally plural curriculum. 
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At the elementary level/ families are presented with a 
variety of educational alternatives and are encouraaed to 
choose the program that is most compatible with their 
child's personality, attitudes and needs. The four 
available programs are: 

the Contemporary Program, which is organized 
in traditional grades in a self-contained 
classroom. The teacher works with children 
who are learning at many different 
achievement levels. 

the ContinuoctJ Progress Program, which is a 
highly individualized plan. Children grouped 
into large teams work at their own rate with 
four or five teachers, specialists, and 
aides. 

the Modified Open Program, in which children 
are placed in a multi-age team. This team 
includes teachers, assistants and students 
who work on basic skills, awareness, 
involvement and responsibility. 

the Fundamenteds School Program, in which 
students are in self-contained classrooms. 
In this program discipline, a structured 
curriculua, and parent participation are 
emphasized. 

At the secondary level there are comprehensive senior high 
schools as well as magnet schools with emphases in 
particular curricular areas. Vocational education is an 
important component of the secondary curriculum, as a 
brochure from the school district describes: "The Secondary 
Vocational program is a network of occupational courses 
established throughout the city high schools from which a 
student can explore occupational skills. Basic vocational 
courses may be taken in the student's home high school. A 
student who finds an interest in a basic vocational course 
may then enroll in specisdized Secondary Center courses 
offered at various high schools and non-high school 
locations.** 

The school population is 32 percent minority. Voluntary 
integration is promoted through innovative programs 
designed to attract majority and minority students. In 
line with a 1972 court desegregation order, no school has 
more than 46 percent minority enrollment. 

To serve the needs of non-English speaking immigrants, the 
district has established Limited English Proficiency 
programs providing bilingual education and English as a 
Second Language instruction. Schools specialize in ' a 
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particular non-English speaking population, and students 
are bussed to the appropriate program. 

Basic skill achievement, a top priority of the Granite 
schools, is generally high. Granite students score higher 
than students nationally on standardized achievement tests 
in reading, vocabulary and on the verbal and mathematics 
tests in college admission tests. The district reports 
basic skill scores annually for every grade in each 
elementary school. 

Per pupil expenditure is approximately 52,300, among the 
highest in the area. Equipment for instruction is an 
importemt budget item, and city businesses provide support 
for innovatj.ve programs in the schools. 

The district administration is headed by a Superintendent 
and a Deputy Superintendent. The Associate Superintendent 
for Education Services supervises subject area 
coordinators. Responsibility for instructional computer 
use is under the mathematics coordinator. His staff 
includes the district's computer resource person, as well 
as a mathematics resource person. 

Recent Developments Regarding Schools 



Recent developments that have 
■include the following: 

1. Declining enrollments 



influnced the school system 



From 1968 to 1980, the Granite School District enrollment 
has dropped from 70,000 to 41,000 pupils. This has 
resulted in school closings and layoffs of most of the 
younger staff. As a result, 80 percent of the teachers are 
at maximum salary levels. The administration reported that 
some teachers feel a sense of overload, burnout, and stress. 

2. Influx of non-English speaking immigrants 

For the past year or two, a substantial number of 
non-English speaking Asian students, many with no previous 
schooling, have transferred into the Granite schools. The 
district has reallocated resources to meet their individual 
needs . 

3. Unexpected cut in this year's budget 

The state recently decreased Granite's school budget by six 
million dollars. The system has had to do some painful 
belt-tightening in response. 

4. OevelOe «^nt of a centralized computing organization for 
the state 
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In 1973 f the state legislature mandated access to computer 
facilities for each district in the state. Four public 
educational systems (the major state university, the State 
University System^ the Community College System and the 
State Department of Education and Administration) created 
the Central Computing Organization. Its primary purpose is 
to coordinate and provide computer services to students, 
teachers and educational administrators throughout the 
state« 

Dse, Number and Pistribution of Microcomputers 

There are 80 Apple microcomputers in the Granite school 
systemr 40 are owned by various schools and 40 '^loaners,'* 
owned by the districts They are distributed throughout the 
districtf with heaviest use at elementary and high schools* 
At the time of our visit thirteen of the 22 elementary 
schoolSf four of eight junior highs and six* of the ten high 
schools had microcomputers* 

Schools with microcomputers typically have one or two of 
themr though the high schools tend to have more. The 
loaner machines are moved from school to school as requests 
for them are made* .During a given time period, many 
schools have no micros at all, while others have as many as 
eight* The district expects to purchase more 

microcomputers in the near future* 

Uses of microcomputers are diverse* They include computer 
literacy, programming, drill and practice, turtorial, 
simulation, and games* 

Support for Computing 

Support for computing comes from both district and state 
levels* The school district has allocated $150,000 to the 
instructional computing budget* This budget includes the 
salaries of the computer resource teacher and her part-time 
aide. It also pays for the purchase and maintenance of 
both the microcomputer and the time-*share hardware* 

The district computer resource person coordinates the 
purchase of the hardware, distribution of the software and 
organization of inservice training* She serves as a vital 
linK between the computing organization and the schools in 
her district* She reports to the district's math 
supervisor, who has been supportive of instructional 
computing* 

The computer resource teacher spends much of her time on 
the telephone answering questions from district staff such 
asr '•I We forgotten how you get the machine to do X^** She 
reported that most questions tend to be operational in 
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nature, but recently some teachers have been asking about 
available software and the integration of the microcomputer 
into the curriculum. 

There is also support for computing from the Central 
Computing Organization. Through it, Apple microcomputers 
can be purchased at a discount. Software is distributed by 
the organization's staff. The software typically has been 
developed by teachers, reviewed - by other teachers and 
modified by the orgemization's staff prior to distribution. 

History and Current Organization of Computing^ in the 

District 

Before Microcomputers 

During the mid-60 's the Granite School District, and 
leaders at the nearby university, used time-sharing 
equipment and produced a mathematics curriculum that 
integrated tha computer with instruction. In the late 
60*3, after the arrival of the new mathematics coordinator, 
the district leased time in the evening from a nearby 
industry. Inservice courses for teachers were begun. 

Shortly thereafter, the district first bought time from a 
computer company, and then from an area educational agency, 
to provide teachers and students with access to 
instructional computing. In the early 70 's, the Granite 
School District purchased its own Hewlett-Packard computer, 
and placea terminals in high schools. 

In the mid-70 's,, the Central Computing Organization made 
access to instructional computing available throughout the 
state. Since then the organization has provided the 
district with instructional and administrative services and 
data-processing applications. The Granite School District 
is in one of seven regionally-based service centers located 
throughout the state. These regions each contain a 
Management Information Services Division that provides the 
schools in its region with data processing services. 

Granite now has 150 terminals with 32 ports to its own 
Hewlett-Packard computer, as well as 28 accesses to the 
Central Computing Organization. The terminals are located 
in all of the secondary schools and in 3/4 of the 
elementary schools. Students use the terminals primarily 
for managed drill and practice in mathematics, for 
programming, for simulations, and to send electronic mail. 
The electronic message system is a popular and sometimes 
abused activity. Teachers use the terminals to maintain 
records and to generate cests, worksheets and materials. 
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Teachers and actainistrators in tn^ Granite Scnool District 
became interested in the use of micrcccsiputers when the 
equipment became available on the market. The Central 
Computing Organization (CCO) was the primary catalyst in 
Granite's actual decision to purchase microcomputers. The 
district purchased 40 of the CCO-recommended Apple 
microcomputers with its own funds. Some schools purchased 
their own microcomputers from capital outlay funds and 
grants. 

Software acquisition and development . Software acquired and 
developed By the Central computing Organization is 
available free of charge to schools in the Granite School 
District. It is sent first to the district computer 
resource personr who sends it to media specialists in each 
school. Additional software for the Apple microcomputer 
has been purchased by individual schools out of materials 
and supplies budgets. Title I money has been used to 
purchase microcomputers^ although there has been some 
hesitancy from the state on this practice. 

ase# values r intent. Though the uses of the microcomputer 
vary from school to school f they are mainly for 
supplementary instruction. For teachers, the microcomputer 
is one additional resource for instruction; a tool to help 
them do better what they are already doing. Another 
frequently-^mentioned rationale for use is to provide 
students with an awareness of computers and their 
applications* Decisions-making about type of use is left to 
individual teachers. 

System administrators coordinate computing within the 
district and support, within budget constraints, the 
interest that the various schools have. The district 
compuucir resource person decides the next location of the 
district's 40 leaner microcomputers among the many 
interested schools. 

Elementary Level 
Features of the Microcomputer Program 

Demographics and personnel . We visited six of the 13 
elementary schools with microcomputers. These schools 
represented several different educational options including 
the contemporary f modif ied-open and continuous progress 
programs. They also contained a variety of special 
programs. All of the schools we visited had significant 
numbers of minority students. We observed classes and 
students at etLl. grade levels and in all parts or the city. 
The majority of elementary students using computers were at 
the fourth to sixth grade level. Classroom teachers, media 
specialists and resource teachers supervised microcomputer 
use. 
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Traininq/support . Personnel at the elementarv level are 
trained by the Central Computing Organization, which offers 
a wide variety of workshops and courses to interested 
teachers. The district computer resource teacher also 
offers jsnort courses and workshops and provides day-to-day 
consultation as needed. Informal inservice takes place 
when teachers share ideas with each other during 
preparation periods or after school. Some teachers have 
taken university programming courses as part of their 
degree studies,. 

Equipment . All of the schools visited had one or two 
computer terminals as well as one or two 32 or 48 K Apple li 
microcomputers with disk drive. Terminals and 
microcomputers were usually in the same room. 

Resource distribution . The Apple microcomputers used in 
tne elementary schools were either purchased by the school 
or on loan from the- district. The district's computer 
resource teacher cdlocated microcomputers in response to 
written requests from teachers. Microcomputers are more 
prevalant in the upper than in the lower elementary grades. 
They are located in resource rooms, media centers, and 
hallways, but rarely in classrooms. 

Purpose cuid relation to curriculum . The purposes for which 
teacners and media spevCialists uie microcomputers are quite 
varied. They include programming, supplemental drill, and 
games. 

Because of the diversity of use and relatively small number 
of machines, it is difficult to specify just how the 
computer work is related to the curriculum. However, what 
is striking at the elementary level is that programming has 
become an accepted part of the curriculum for the upper 
elementary grades, por the most part, pcoramming is not 
taught by classroom teachers, but rather by special 
teachers. 

For example, students identified by teachers as having 
■high potential* in some area can choose to attend six-week 
intensive courses. Computer programming is one of the 
offerings for this high potential group. It is offered in 
several elementary schools. In the course we observed, 
children were working independently on the micros or in 
small groups with the teachers. The students seemed 
competent and enthusiastic. 

In another school, upper elemenary school students who had 
learned programming the previous year from a high school 
teacher (the high school teacher and elementary mathematics 
specialist traded classes for one period a day) are 
continuing with their programming under the supervision of 
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the math specialist. m this school, there is also a math 
^ enrichment program for students who excel in math. These 
'students play computer games like Herkel and Taxman, and 

thus learn coordinate graphing and prime factors. 

In some schools children are permitted to use 
microcomputers for games, particularly during elective 
times. However, the educational value of microcomputer, 
games is a matter ot some debate in Granite. While some 
teachers believe them useful, others do not« 

Other than high potential students, two other groups of 
elementary students use microcomputers in Granite. Learning 
disabled children are provided opportunities to use the 
micros, as are a group of non-English speaking Asian 
students. These students can work with the computer 
without being self-conscious about their lack of language 
skills. 

Effects cuid Problems; Administrators 

Effects . Several princip2U.s supported the use of 
microcomputers for instruction by allocating funds for 
hardware or by obtaining grants from local industry to buy 
hardware* Some principals also created a position for a 
computer resource person in their school. The principals 
agreed that the availability o£ microcomputers helped to 
attract some students to their schools. Principals are also 
aware o£ the administrative uses of micros, and some are 
already using them for this purpose. 

ProDlems. Even though the Centred Organization can provide 
micros substantially below retail cost, the principals 
still feel they are too expensive. Using Title I funds is 
problematic because equipment purchased with these funds 
must be targeted for Title I students only. Not all 
principals are enthusiastic about luicrocomputers. Some 
report that teachers are not being receptive to the 
innovation. One principal, for example, reported that 
teachers are overwhelmed with curricular innovation and are 
reluctant to learn to use the micro. They ask, "must 
children have all this multi -modal stimuli to learn? Must 
we give in to technology?" if principals wish to promote 
the use of microcomputers, they may need to plan for a 
mixed reception from teachers. 

Looking to the future . Principals would like to increase 
the number of micros for instruction in their schools in 
the future. They are also intecested in obtaining micros 
for their own administrative purposes. One, for exsunple, 
is hoping to obtain an Apple to help him keep track of 
highly mobile special services students. None of the 
principals had envisioned a model of how the machines would 
or could be used in their schools in the future. In 
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Granite, the microcomputer innovation is very much in its 
beginnings. 

Effects and Problems: Teachers 

Eff ects . There is a growing group of teachers who are 
interested in learning about computers. Inservice courses 
are well attended, even on Saturda/s. Several teachers have 
taught themselves to program. 

Several teachers' roles were redefined because of their 
expertise in programming. They have been released from 
classroora duties to do computer-related work. This involves 
teaching small groups of students about computec use 
(including programming) and developing computer courseware. 
Most of these teachers have switched from mathematics, 
resource positions to computer resource roles, or 
teaching high potential students. A few teachers try to 
get other staff members interested in or informed about the 
use of computers. Several have written curriculum 

materials for publishers who want information about 
computers in their textbooks. Some teachers act as 
consultsuits to publishers. 

Problems . Most teachers do not have time to take 
programming courses and thus have insufficient skills to 
create programs they want. The media specialists, 
officially assigned to distributing software., feel they do 
not have time to review software and plan for its effective 
use in the schools. 

Some teachers tend to feel threatened by machines. One 
teacher reported that others may have fears of being 
replaced by computers. Some see computers as math 
machines, to be feared just as math is. 

Looking to the future . Teachers hope and anticipate that 
there will be more micros in their schools in the near 
future. Because of cost, teachers predicted gradual 
changes ovor the next five years. Only one teacher 
indicated that micros would be in classrooms in the future. 
The others talked about expansion of current activitie;3 bi* 
increasing resource room micros and softwares. 

Effects and Problems; Students 

Effects. High potenticd students learn programming. Some 
of these students become . excellent programmer" and, 
ultimatey, analysts. One teacher felt tiiat learning to 
program helps these bright students become more analytic. 
Through programming classes, students also learned that 
there are several ways to solve a given problem. Students 
themselves felt they were getting better at mathematics and 
typing. 
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Some teachers commented that boys seem to work more 
independently than girls in learning proramming. Boys, one 
teacher suggested, ^ take the initiative to use computers 
outside of school. * They visit local computer shops and 
"browse." As a result, they quickly become facile with the 
machines. One teacher reported that girls seemed 

uninterested in programming until they were introduced to 
graphics, which captured their enthusiasm. 

Teachers commented on the value of the machines for special 
students. One emotionally disturbed boy became very 
motivated through using the microcomputer. He now completes 
assignments and is eager to learn programming. The new 
non-English speaking immigrants are starting to feel better 
about themselves as learners, given their success at the 
computers. The math drill and practice programs they use 
are not as language-dependent as traditional school work. 

Problems. The main problem we observed was that of access. 

Often students had to wait their turn to use a micro. 
Moreover, there may have been greater use by boys than 
girls of the micros. We observed a total of 23 boys and 14 
girls in varied computer locations. 

.Students also felt they would like to get hard, copy as a 
record of their work. This was possible only with the 
terminals, since printers were not available for the Apples. 

Secondary Level; Junior High Schools 

Features of the Microcomputer grogr an 

Demographics and personnel . Microcomputers are used 
minimally in Granite junior high schools. We visited t»o 
of the four junior high schools using microcomputers. 
Special teachers were in charge of microcomputer use. We 
observed two general uses; sifter school informed programs 
and remediation. 

Training/support. Teachers at the junior high school level 
can attend non-credit district or state mathematics 
meetings which include computer topics. Other courses for 
which there is "professional growth credit" are available 
emd provide a salary differential. 

Equipment . Both schools visited used Apple II computers. 

Resource distribution. Junior high schools acquire 
microcomputers in the same ways other schools do - througa 
their own funds, special grants, and/or requests for the 
districts' loaners. Teachers have initiated these 

acquisitions, with administrators being supportive of the 
teacher efforts. 
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Purpose and relation to the curriculum . in the first 
school we visited, eighth and ninth grade students were 
learning how to program the computer in an after-school 
program. The micros were described as the major tool for 
the club members. Because the teacher was not available to 
meet with us when we visited the school, we were not able 
to collect detailed information about the club. 

In the second junior high, microcomputers are used for 
remediation in a Title I reading program, nnd for 
remediation and reward in the Title i math program, in the 
Title I math program two computer terminals are used as 
well, for math drill and practice. One Apple is placed in 
a math resource room and students are allowed to use it as 
a reward for completing other work. The programs, 
primarily speed drills, are not necessarily related to the 
mathematics they have been working on. The other Apple is 
placed in an area adjacent to the library and is used for 
reading and language remediation. The Title I readxno 
teacher decides which programs should be used. Currently 
students are using spelling programs. An aide loads the 
program and supervises the students during their 30 minute 
time periods. 

Effects and Problems: Administrators 

Effects . School administrators are supportive of and 
injcormed about the uses and potential uses of micros. 

Problems . Finding funding for micros is difficult. Lack 
of funds will restrict their use. 

Looking to the future. The one administrator who commented 
on the future felt that microcomputers, if used properly by 
teachers, couli and shouJd be a serious part of the 
curriculum. While he thought that every student should 
have access to micros, he felt that use would continue to 
be limited because of budgetary restrictions. 

Effects and Problems: Students 

Effects . A teacher reported that micros are exceptionally 
effective in maintaining junior high students' attention. A 
Title I teacher felt that remedial students have a positive 
attitude about themselves and feel better about coming to 
the resource room when they can use micros. The interest 
and envy of other students boosts the morale of those in 
the Title I program. Because computers were used by high 
potential students in the elementary schools, students who 
use them feel a special status. 

One principal felt that using micros changes the 
relationship between students and teachers. He ielt the 
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relationship was more relaxed and that thare was more 
exciianye between students and teacher. He noted that, with 
micros, students help each other learn. He also felt that 
experience with microcomputers might open up job 
possibilities for remedial students, many of whom will have 
difficulty finding jobs. 

Problems, when the micros are located in relatively public 
places they attract an audience. Some remedial students 
have bften teased by on-lookers. 

Secondary Levels Senior High Schools 
Features of the Microcomputer Program 

Demograph ics and personnel . Six of the ten high schools in 
tfae district are currently using microcomputers. Of these 
we visited four. Each school had both majority and 
minority students with some of the population bussed in 
from near-by areas. These senior high schools, like the 
elementary schools, have program options including open, 
modif ied-open, traditional, magnet and regular programs. 

In the lower grades media special ista play a key role in 
monitoring use of the microcomputers, in the high schools, 
in contrast, the mathematics and business teachers tend to 
be in charge of the machines. They are also the primary 
users. 

Training/support. High school teachers have the same 
training opportunities as do other teachers in the 
district— courses and workshops offered by the Central 
Computing Organization and by the computer resource person, 
as well as occasional inservice courses offered in schools. 

Equipment . Each high school we visited used Apple II 
microcomputers. in some cases machines were purchased out 
of school budgets, and in one case ftsm a state grant. Many 
of the machines, however, are the districts' loaners. 

Resource distribution , in the schools we visited, machines 
were located and used in a particular department. Ose is 
confined primarily to mathematics and business departments. 
In one school, however, they are used in the physical 
education department, and in another the media center 
houses the micros. 

Purpose a nd relation to the curriculum . The way in which 
mxcrocomputers are used and their relation to the 
curriculum varies from school to school. At one high 
school we observed an unusual program funded by the state. 
Described as an alternative curriculum for physical 
education, the program was developed so that students could 
acquire knowledge and u.ider standing of the rules. 
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principles and strategies of sports and recreational 
activities* The software helps students to understand the 
conceptual aspect of sports ^ and also evaluates the 
student's knowledge* 

Among the users of this program are students who are 
physically, mentally and emotionally handicapped. 
Microcomputers have given them a role in physical education 
which hitherto had been unavailable* This program is based 
at a Granite high school, and is being field-tested in four 
other school districts* 

The software for this program was adapted from Central 
Computing Organization software* The director of this 
project, who knows how to program, is developing 
introductory follow-up "learning packages" to ac<"ompany 
these programs* 

This physical education program has also produced interest 
in other uses of microcomputer^-,. Once this alternative 
program brought the two Apples into the school , the 
director gave a workshop on their use to other faculty 
members* In addition, a small group of mostly male, high 
achieving mathematics students uses an independent study 
course as a vehicle for learning programming* 

In a second high school, microcomputers are in the media 
center and the business department labs* The media 
specialist encourages all staff to use the microcomputers* 
A band instructor and a home economics teacher used mi'iros 
in their classes after attending workshops in which the 
micro was demonstrated and relevant programs were 
described* Home economics students use the microcomputer 
to analyze their diets* A programming course was offered 
as a new elective this year* Surprisingly, there are more 
girls than boys enrolled in the programming class* 

In a third high school, the business and mathematics 
departments use the microcomputers* The business lab has 
one Apple, plus terminals and other data processing 
hardware* The microcomputer is used to tear h BASIC 
programming and some computer literacy* in the matiiematics 
department the computer equipment is used by one teacher 
and is located in his classroom* Se uses available CCO 
software to teach math* ais students learn programming as 
well* The music teacher in this school has an Apple on loan 
for use in his classes* Students use drill ani practice 
software to practice music theory skills* 

In the fourth high school all of the equipment was located 
in a computer resource room which was in the mathematics 
department* The computers are used for elective courses in 
computer mathematics and computer programming* The 
chairman, who is writing a workbook on developing algebraic 
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and geometric concepts through tiie computer, has begun to 

MOO ♦•ho tTiir»T»/^ in Sic 4 « r n/?ii /M^-rr alflfoKira r»r\Mi*eo VT/> '^th^l? 

department in this school is using the computer, although 
the chemistry department has expressed interest in doing so« 

Effects and Problems: Administrators 

Effects. Administrators support the instructional use of 
micros, and would also like to use them administratively. 
One principal was excited about using micros as part of a 
new secondary center in business mainagement* She felt they 
may help to attract students to the program. Anothor 
principal thought micros would be very effective with 
students learning English as a second Icuiguage. 

Problems . The cost of micros cannot be covered by the 
operating budget. Principals are active in trying to obtain 
outside funding for purchasing the hardware. 

Looking^ to the future . One administrator places neither 
high priority nor Eigh hopes on increased use of 
microcomputers in his school. If there is increased 
interest in computer activities , then existing terminals 
will be used more. Another principal was excited about the 
possibility of extensive use of computer managed 
instruction in the futurer while a third hoped to use the 
Apple for administrative recordkeeping. All administrators 
were concerned about the financieil restrictions on a more 
serious commitment to microcomputers in the district. 

Effects and Problems; Teachers 

Effects . Severed* teachers useo micros because they found 
an available program that was motivating and effective. 
They seemed interested in exploring the use of the new 
technology with their students. At one high school, all of 
the faculty participated in a recent inservice course on 
micros. 

One teacher said he needs to learn how to work with groups, 
since students work in small groups with the micro. They 
do not work in groups in other activities in his classroom. 

With declining enrollments, teaching jobs are decreasing. 
Some teachers view t^'^ micro as a tool to help them learn 
programming skills which can lead to jobs in business or 
industry. Others find their computer expertise helps them 
to keep the positions they have. One business teacher we 
interviewed had kept her job because she was the only one 
who cculd offer the computers-related courses. 

Problems . Teachers predicted that the growth of 
microcomputers would be hampered by lack of funds. One 
media specialist noted that she was permitted to use her 
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equipment budget to buy micros. Purchasing only one, 
however, would take the entire year's budget. 

At the present time, computers are identified with the math 
department. Teachers questioned how to encourage their use 
across several curricular areas. Teachers hoped that better 
and more varied software would make the computer a more 
versatile educational tool. 

A principal felt that teacher organizations are war-" of 
computer use because of job security. His impressiot. »as 
that teachers feel threatened by their lack of knowledge 
about microcomputers but do not openly discuss these 
feelings. 

Looking to the future. Teachers varied in their hopes and 
expectations about the future. Some wanted one or more 
microcomputers per classroom, in addition to teachers who 
are sufficiently trained in programming to create their own 
software. Some looked forward to more extensive software 
in their area— music history, consumer economics — to make 
possible increased use of micros. Others said they would 
prefer more "e-shared terminals to more microcomputers, 
because of the availability of business languages and hard 
copy. In generad, most teachers envisioned a future not 
dramaticeuLly different from the present. 

Effects and Problems; Students 

Effects . Some teachers commented that programming taught 
students logical thinking skills or some systematic 
problem-solving skills. Students we talked with felt that 
they had learned to be logical and analytic while 
programming. They felt they could use this skill in doing 
math proofs, but not in their daily lives. One student who 
used the computer to solve calculus problems felt micros 
encouraged him to be more experimented, to try a variety of 
approaches to solving a problem. 

Seversd advanced students felt micros were more appropriate 
than terminals for beginning programming classes because 
they were easy to use and didn't break down as frequently 
as terminals. However, they felt that advanced students 
needed terminals in order to have access to a variety of 
programming languages. 

In the social realm, one teacher proposed that students may 
develop skills of collaboration, since they work in groups 
on the microcomputer. 

The special microcomputer program in physical education has 
had an important impact on physically handicapped 
adolescents. A teacher cited an extreme case of a fifteen 
year old, profoundly handicapped boy who could never 
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participate in physical activities. Through the 

microcomputer-based instruction, he learned statistical 
analysis and applied it to the records of his active peers. 
hs team statistician he gained a valued status among his 
peers. 

Problems # The use of microcomputers by interested 
students, especially those who want to program, is hindered 
by the shortage of teachers with expertise. This problem 
will increase as more students learn programming in the 
lower grades. Some will be very proficient by the tim^ they 
enter high school. 

At the high school level, programming classes in the 
mathematics departments and data processing classes in the 
business departments had a majority of males (except for 
one school where there was a tradition of having majority 
of females in advanced mathematics courses) . In classrooms 
and centers where we observed, there was a total of 83 boys 
and 25 girls« In addition, only boys are avid users, 
spending time during study halls and after school. When 
asked why girls aren't so active, one boy suggested that 
"the boys don't give them a chance.* 

District Level 

Effects and Problems; District Administrators 

Effects ^ The district administrators we spoke with were 
supportive of microcomputers in their district, and assumed 
that the use of technology in Granite would increase. The 
commitment to microcomputers has affected the key 
administrators in that they have all begun to anticipate 
long-range planning for computers. Such planning is 
challenging in the context of a school system vhich values 
pluralism. The Board of Education is creating a five-year 
plan for the district, which includes a plan for technology. 

Problems . The associate superintendent most directly 
connected with the microcomputer implementation has meuiy 
questions about the microcomputers and their status in the 
school system. Is the micro instructional or 

supplementary? How can it fit in with a school system 
deeply committed to a developmental approach? She is very 
concerned that the district not make purchases which it 
will later regret. Some past equipment purchases were 
later acknowledged to have been mistakes. 

This administrator finds the micros hard to peg. Are they 
like what came before, or are they different? Are they 
potentially an important part of the school system? She 
thinks probably so, but that a great deal depends on what 
is developed in the commercial marketplace. 
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She sees some problems with the current use of 
microcomputers in Granite. some schools take the 
initiative to get micros, while others don't. There i«? 
equal access, but not equal use. There are sex differencis 
in who uses the machines, despite awareness of this as a 
problem. Yet, she indicated that any unused funds in her 
budget this year would pay for additional Apples because 
people want them and the district is already heavily 
invested in them. 



Administrators less directly connected with the 
microcomputers see financial problems as being the main 
obstacle to expanded use. One talked about the possibility 
of obtaining some support from local computer corporations. 
In a system where funds and enrollments are declining, it's 
not clear how the technology will be paid for. 

Looking to the future. Administrators see technology as 
potentially changing education at its core. They spoke 
about the possibility that a great deal of instruction 
would be delivered directly at home through technology, and 
that the concept of the school would change. Schools, they 
thought, would be places where students convene with 
facilitators. Schools would provide the social aspect of 
education, while homes would focus on what is usually 
thought of as learning, in such a world, the role of 
teachers would change dramatically. They would, it was 
proposed, become the creators of interactive materials. 

In no sense was this view of the future being planned for 
by Granite administrators. Rather, it was something which 
they expected to happen eventually, as an outgrowth of the 
technology itself. 



63 



59. 



Issues from Granitic 

There are a number of issues which are raised by the 
Granite implementation. Because there are so few 
microcomputers in Granite relative to the number of 
students, however, it is difficult to know whether the 
issues which are salient now will continue to be so wnen 
resources are more plentiful. 

1. Who has access to microcomputers in Granite? District 
leaner machines, in principle available to all schools, go 
to those schools which have a teacher, media specialist or 
principal who takes the initiative to request machines. 
Therefore, some schools have micros and others do not. A 
student's access to microcomputers depends, in part, on tne 
school she attends. 

There is, in addition, unequal access based on achievement 
level. High potential students are among those wno use the 
micros most at the elementary level, while in the junior 
high schools learning disabled students' are permitted 
special access. in high school, use is primarily for 
students who take business math, data processing and 
computer math courses. Particularly at the high school 
level, but possibly also before that, girls use computers 
much less than boys. in Granite, it would appear that 
average students and girls are using computers less than 
other students. 

2. Bow can teacners and media specialists be adequately 
prepared for using microcomputers? Even with access to 
teacher training and to catalogs describing available 
software, teachers and media specialists report that they 
need to become better informed about ' how to use computers. 
The teachers making the most extensive use of 
microcomputers invested significant amounts of time, and in 
some cases money, to develop their skills. Many had taken 
courses at a university or had attended 
government-sponsored summer institutes. In Granite, 
teachers do not have much expertise to call on .from within 
the school. Computer resource pesonnel are often busy cmd 
far away. How teachers can get sufficient help, time and 
training to use a microcomputer is a difficult issue. 

3. Will Che location of microcomputers in media centers 
derine their role as supplemental? Particularly at the 
elementary level, resource teachers are the major 
distributors and users or machines. This is in line with 
ceo recommendations. it is possible, however, that the 
relatively low use or machines by classroom teachers is a 
result of this plan for distribution and use. It is also 
possible that such a plan perpetuates the notion that 
microcomputers are just like any other audio-visual 
materials, to be used inrrequently and as a supplement to 
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classroom curriculum. There are those in the district who 
want to foster increased teacher involvement and 
integration of the computer with the classroom curriculum. 
Such goals may be difficult to achieve with this model of 
distribution and use. 

4. What effect does the district loaner program have on 
the purchase of microcomputers by schools? The district 
initiated the loaner policy in order to interest schools in 
using, and ultimately purchasing, microcomputers for 
themselves. while no systeaatic study has been done, we 
were told by personnel in several schools that they had 
purchased one microcomputer after having experience with 
the loaner machines. Thus, the availability of the loaners 
may have sptarred purchases which would not have otherwise 
been made. On the other hand, it is possible that the 
availability of loaners has permitted some schools to rely 
less on their own resources and more on those of the 
district. This moael of stimulating an innovation is an 
interesting one to investigate. 

5. How can the school system respond to the increasing 
levels of student expertise? Students, particularly at the 
high school level, are faced with teachers who know 
considerably less than they do about computers. In some 
cases students and teachers can learn together, but in 
others teacners are simply not knowledgeable enough to meet 
students' needs. The system, unable to hire experienced 
programming teacners in an era ot cutbacks, can meet these 
demands only with further teacner training. since such 
opportunities are voluntary, it is not clear how long it 
will take betore there is sufficient teacher expertise. 
What is clear, however, is that students will learn to 
program earlier and earlier in the system, thus increasing 
the demand for better trained teachers. 



gpdate 

Since our December, 1980, visit to Granite there have been 
new developments in the microcomputer implementation. 
Sixty-six Apple systems have been purchased by schools with 
matching grants from the district's budget. A five-year 
implementation plan has been designed. A series or free 
courses for school personnel has been set up, and will 
begin in the fall, of 1981. Administrative uses of 
microcomputers by school administrators are increasing 
rapidly. 
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GRANITE SUBURBS 
Introduction 

As part of our visit to Granite we visited three suburbs 
which were using microcomputers in schools-Lynvillef 
Harrison and Forest Hills. Since Granite and its suburbs 
cculd use the services of the state-wide Central Computing 
Organization, we wondered if the sices would be 
replications of a single model of computer use. We found 
that each suburb had developed its own approach, typically 
under the leadership of one person who was particularly 
enthusiastic and skilled in instructional applications of 
computer :echnology. One feature shared by two of the 
sites and in line with the policy recomended by the 
Central Computing Organization was the placement of the 
micros in media centers. Micros were used by teachers as 
supplements to instruction - either the teacher borrowed a 
micro for a relatively short period of time, or students 
were sent to the media center to work cn a particular 
program. 

There were unique features at each site, as well as some 
common problems and issues. Our experience in tne suburbs 
suggests that the individuals and the community are 
powerful forces in shaping the implementation of 
microcomputer s« 
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Lynville Public Schools 

The Lynville Public School District is a, suburban school 
system adjacant to the Granita school District. Lynville 
is essentially a middle and upper middle class community of 
80,000 with a total of 21 schools. The community includes 
professional, technical, and blue collar workers. and 
retirees. 

As with many surrounding school districts, the student 
population has decreased dramatically. Lynville 's current 
enrollment is- around 15,000 students, down from the 25,000 
it served IQ years ago. in fact, one of the large computer 
companies in the community just purchased one of the closed 
elementary schools and is remodeling it for corporate 
offices. 

The district currently has 50 Apple microcomputers, all of 
which are used for instructional purposes. Each of the 21 
schools in the district has at least one microcomputer. 
Students' computer activities include drill and practice, 
problem solving and simulations in many subject areas. 
Computer science concepts, such as awareness and training 
in the application of computers, are included in the 
elementary through senior high programs. 

History and Current Organization of Co m puting in the District 

Lynville initiated its instruct lonctl computer service in 
1967 by central purchase of time snare terminals for each 
secondary school. These terminals, supported by local 
business equipment and stcUCf, were placed in the 
mathematics departments. After inservice training? 
teachers were assigned as terminal supervisors. Some of 
them still retain that responsibility. The district's 
director oi. computer services has handled the allocation of 
time and distribution of programs to each school. In the 
early 70 's, more computer terminalss were purchased with 
Title III money. The machines were set up to travel to all 
of the schools. At the same time, the state began to 
subsidize the communication costs of instructional 
computing, making the phone lines essentially 'ree. This 
spurred terminal purchases by senior high schools and some 
elementary schools with their own funds. Lynville was one 
of the first members of a regional computing consortium 
made up ot nearby suburban communities. 

In 1978, after the CCO made discounted Apples available, 
the schools in the district purchased 15 Aople ll 
microcomputers out of their own budgets. In 1979, 15 more 
microcomputers were purchased by the district for 
distribution to schools through the Instructional Media 
Centers. Several microcomputers are loaned at one time co 
a school, so that there can be significant access and use. 



67 



63. 



In the past 2 1/2 years r PTA and school budgets have helped 
increase the total number of microcomputers to 50, 

Elementary Level 

We visited cwo elementary schoolSf one junior high school 
and one senior high school. At the first elementary 
school < ^ the one Apple microcomputer and the one 
time-sliaring terminal were kept in a small room in the 
media center. The microcomputer had been purchased with 
capital outlay funds ^ while some commercial software was 
purchased with Title IV-B funds. 

The resource center director organized and supervised the 
use ot the machines. She emphasized that microcomputer 
activities were supplemental to the elementary program, 
primarily in mathematics and reading. The programs she 
used on the microcomputer were single concept; in reading 
the emphasis was on spelling words and phonetic skills. She 
did not thinK that the computer programs would ever become 
a "basal series* for teachers at that school. 

The resource center director has set up computer use 
classes for all students at the school. The kinaergarten, 
first and second graders have programs loaded for them and 
they work on initial number and letter concepts. The third 
and fourth graders learn how to log in and log out of the 
time share system. Fifth and sixth graders learn bow to 
operate the microcomputer and then do some beginning and 
intermediate pcogramming. 

Students come in for computer math every dayo Though both 
the boys and girls are interested in working with the 
coaputersr boys tend to stay after school and use them more 
often. The resource center director thought that the 
interest of high ability students came from the challenge 
of working with the machine. She proposed that the low 
ability students love working with the computer because 
they experience success and because it differs from typical 
school activities* 

The resource center director has conducted inservice 
programs with the staff so they know what types of programs 
are available. She plans to acquire some management 
programs and thinks the teachers will like them, though 
some teacners have a fear about being replaced by the 
computer. She would like to see a microcomputer in every 
classroom for supplemental, work. She believes there are 
too many problems working with time--share systems. 

At the other elementary school, two Apple microcomputers 
and three time-sharing terminals are in the resource 
center. One of the microcomputers is open to the special 
education students to wor k on phoni cs , spelling , and 



68 



64. 



machematics. There is an aide who assists the children 
using the micro, she is paid partly with special education 
funds. The heaviest users are the sixth graders who use an 
inaividualized mathematics program for an average of cto 
full day per week. Computer use is one of many laboratory 
activities' that students may pursue in a rotating fashion. 
About one day a week is set aside for instructional 
computing or computer literacy. Computer literacy 
activities occur at the end of fifth grade or beginninq of 
sixth grade. ^ 

The resource center director thought that both high and low 
achievers found the microcomputer equally motivating, 
except when the task was too easy or too hard, she felt 
that the drill and practice programs have a very positive 
carry-over: students work at home so they can do better on 
the computer the next time. The end result is that they do 
do better. The time-consuming logging- in process is a 
disadvantage to using the terminals. Students go to the 
Apple if they don't have much time. If they want a copy of 
the results, they go to the teletype terminals. 
Consequently, some of next year's funds (Titl:^ IV-B) will 
go towards purchase ot a printer for the Apple. 

Secondary Level 

The junior high school we visited had 1250 students, with 
two of its own Apples and six Apples on loan from the 
district's pool. There were seven in a mathematics 
classroom and one in the media center. The use and 
maintenance of the machines is coordinated by the media 
center teacher, when the school has the extra machines, 
the seven Apples are rotated around the mathematics 
classes, for three days at a time. 

In one eighth grade class, students were in their second of 
the three-day literacy unit that is part of their 
mathematics class. One half of the class was doing 
worksheets, "playing computer" by trying to debug programs 
given tu them, while the other half of the class /as 
working with the computers, usucuLly two or three tt a 
machine. The software was furnished by the Central 
Computing Organization. The teacher and all of the students 
seemed interested in working with the computer. Three- 
fathers had come in as guest speakers to the class during 
this computer literacy unit. One was a senior analyst, 
one was a program director and the third a computer 
designer, all for large computer companies in the area. 

The 10 mathematics teachers were given four or five 
in^ervice sessions after school, though several of them 
didn't attend. Those wno did, however, are very excited 
about the use of microcomputers. They feel that it meets 
the needs of those students who can program, and that there 
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are some who could also use it for drill and practice, 
thorgh this use was slow to catch on. 

Teachers thought that the higher achievers want to program 
more ^nd" the low achievers wa.it to play the computer games. 
With the high achievers, we did not observe any differences 
between boys' and girls' interest in computing. Among the 
low achievers, ver:' few girls were interested. 

There is parental pressure for students to use the 
computer. In fact, one father who worked for large 
computer company had a computer terminal at home and wanted 
the passwords of the school's time sharing computers so 
that the boy could work at home. Because the student did 
not want to work on drill and practice at home, he stopped 
using the school's programs. 

Teachers felt that in the future, if there were sufficient 
funds, they would want to buy more Apple equipment and to 
hire a programmer to write oftware for them. 

At the high school, the biggest user of the microcomputer 
and time-sharing equipment was the science department. A 
course called Computer Technology includes programming, 
computer literacy components, and paper and pencil 
activities. In four sections of the computer technology 
class, each with 24 students, there were three girls per 
section. 

The physics, economics, chemistry and biology teachers have 
used the computers with teacher-created software as well as 
software from the Central Computing Organization. The 
person wno had developed the com/uter program at the high 
school had just taken a position in industry. Other 
members of the science department were working on new 
activities. Teachers felt that*, as more Apples were 
purchased, the impact could grow. Adequate teaching with 
microcomputers requires more machines than are now 
available. 

Issues and Problems from Lynville 

1. What should be the funding priorities for the district? 
The computer coordinators (math or science chairman in the 

high schools and media specialists in the alemantary «uid 
junior high schools) wcuit to spend computer »oney on 
support stcLEf and the development of an overedl pr':;ram lor 
the district. School principals, however, want to spend 
the money on hardware. 

2. How should computers be used? There is no unified 
approach to computers in the district, in the absence of 
clear plains or policies, decisions about future programs or 
spending are difficult to make. 
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3. How can local software be shared and quality software 
be found? There is an interest in sharing non-copyrighted 
microcomputer software from Lynville's schools with other 
school districts. There is not, however, an oraanized 
procedure for such interchange. with such a procedure, 
teachers might be able to find instructional programs which 
are more complex and challenging than what they now have. 

4. How can staff be found and/or trained to meet the 
programming needs of students? A district goal is that the 
students who need kzivwledge in computer science should be 
provided opportuniti<.3 to obtain it. There is not now 
adequate staff to meet these needs. 
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Harrison Public schools 

Harrison is • middle to upper middle class suburban 
community with a population of 41,000 and ^ total of 16 
schools. The population is primarily white. There is a 
smaxi, low income population qualifying for Title I 
services. Parents have high expectations for their 
children's school achievement and actively participate 
through parent teacher organizations and as classroom 
volunteers in shaping the curriculum to emphasize academic 
achievement. 

Microcomputers are used instructionally in all schools in 
the district. Their use is diverse, and grows out of the 
interests and initiative of individuals in each school. The 
use of microcomputers is administered by the Evaluation 
Center of the school district and has evolved from its work 
with a computer-based instructional management system. 

History and Current Organization of Computing in the Dist rict 

Beginning in 1970, the instructional management system nan 
on a mainframe batch process basis. The computer was 
available through a regional computing consortium, and data 
were processed at night. The district developed materials 
to disseminate information about the system and to train 
others in it? use. While there were many expressions of 
interest, most potential adopters found that the system, 
designed for use on large computers, was too expensive to 
•be feasible. in 1978, in response to the cost limitation, 
a programmer was hired to adapt the system for use on 
microcomputers. By the summer of 1S79, a program that could 
provide profiles of achievement was available for a 48K 
Apple. This version has been disseminated to over 75 school 
districts. 

In 1978, there wc e two other developuents that shaped the 
use of microcomputers in the district. Harrison purchased 
one Radio Shack Level II microcomputer and placed it in 
schools on a short-term, experimental basis. Administrators 
and teachers wera to learn about potential instructional 
uses of microcomputers. in addition, a task force, 
comprised of teachers, media specialists^ curriculum 
specialists, and parents, was formed to develop district 
guidelines for the role of technology in the school. 

The task force decided that it was too early to specify a 
role for microcomputers. The potential of the equipment 
was great, but knowledge of how to capitalize on that 
potential was small. The task force recommended the 
purchase of more microcomputers, without a particular plan 
for their use. The task force evaluated the Radio Shack 
computer, 43 well as the PET, TRS-80 and Apple, and 
recommended the purchase of Apples in the future. 
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That summer, sixteen Apples were purchased with district 
funds. There was one for each school building, along with 
five additional Apples that could be borrowed from the 
district office for special purposes. In the 1979-iQRn 
academic- year, a new staff member was hired by the 
Evaluation Office to visit schools and conduct inservice 
training on instructional uses of microcomputers. in 
addition, the responsibilities of the programmer hired to 
adapt the instructional management system were expanded. 
Half of his time was spent developing instructional 
software and supervising high school students doing 
advanced programming. These students helped to create 
instructional programs for teachers at all grade levels. 

The district., now has two goals for microcomputer use. 

First, that every elementary school student spend some time 

with the microcomputer and, second, "that all teachers are 
minimally competent in the use of the micro. 

In each elementary school, the media specialist coordinates 
access to and use of microcomputers as well as inservice 
for teachers. She/he is responsible for being familiar 
with available software and for informing teachers of 
programs that they may find useful. Often the micros are 
kept in the media center, and students are sent out of the 
classroom to work with the equipment, in some schools, one 
or more additional micros are available to be moved into 
classrooms in response to the requests of teachers. 
"Computer Moms," parent volunteers who help children learn 
to use the computer, are available in some schools to 
assist the media specialist or classroom teacher. 

Elementary Level 

The researchers visited two elementary schools. At one of 
the elementary schools, a new Apple, bought with PTO funds, 
was placed in classrooms as teachers requested it. It was 
also used with learning disabled students for two hours a 
day. Two other Apples, purchased with buildino funds, were 
kept in a small room off of the media center. Teachers 
signed up for 1/2 hour blocks of time for their students. 

During the site visit, four fourth grade students had been 
sent to work with the machines for the entire 1/2 hour. The 
children worked in pairs, and were to complete at least one 
math program and a "Hangman" spelling program which had in 
it words from the spelling curriculum. After finishing the 
assigned lessons, they could select any other program. 
These students chose simulation programs, such as "The 
Oregon Trail," and they collaborated on decision-making 
during the simulation. 

For most of the period, these students were not directly 
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supervised by the media specialist. They knew what they 
were supposed to do with the machine, knew how to select 
programs, and worked eagerly for the entire period. There 
were occasional misunderstandings about how a program 
worked, but the students seemed challenged to figure out 
the rules. The students reported that they liked working 
with the computer and said they had learned mathematics and 
spelling through using it. They also said they couldn't 
learn art or science through the microcomputer^ because the 
computer couldn't provide the hands-on demonstrations that 
are important in those subjects. 

The media specialist had been trained to use micros through 
inservice courser from a regional computi.ng consortium and 
also through college courses which she had taken 
voluntarily during the summer. The district implementation 
specialist conducted inservice training for all teachers in 
this school last year. The media specialist hopes that the 
implementation specialist will spend time in classrdoms 
this year, working directly with teachei:s and students. 
District administrators had planned to purchase more 
hardware for this year because hardware requests have 
exceeded their supply. A media specialist indicated that 
the group responsible for school implementation persuaded 
the adTjinistrators to use a large part of th.i money for 
softwa. . Neither teachers nor media specialists have time 
to writ4 their own programs. 

Some parents in the Parent Teacher Orgemization (PTO) have 
opposed the use of microcomputers in schools because they 
believe the machines are used chiefly for games. Such use, 
they feel, detracts from academic achievement. The media 
specialist agrees that some concern is legitimate, because 
there is a lack of high quality software. Last year she 
borrowed seven micros and brought them to a PTO meeting. 
Children demonstrated how they were used in school, and 
parents in general were favorably impressed. This year the 
PTO is sharing the cost of a microcomputer with the school. 

The media specialist's goal for the micro program is to 
have all students familiar with the microcomputer. Last 
year she arranged for all students in grades four through 
six to have some time with the machines, and this year all 
students in kindergarten through third grade will work with 
them. 

The media specialist has noticed that working with the 
computer has promoted social and academic development for 
some students. Some shy children became exceptionally 
competent with the computer and began helping others. Girls 
avoided using the computer at first, but are now 
enthusiastic users. m general, all students, even 
kindergarten children, enjoy the microcomputer. She feels 
that the teachers now need opportunities to become 
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comfortable with the equipment so they will use it in their 

clcssrooms. She notes that while money is often available 

to start new programs, funds are lacking to develop and 

refine them or to provide supervision for proqram 

implementation. ^ 

At the second elementary school, we met with a sixth grade 
teacher who had developed a program to teach proofreading 
skills. She described the microcomputer as a motivating 
medium. The idea for a program in language arts wa>. 
sparked when a student commented that it was so much fun to 
work with the computer, she'd even do a lesson about 
. language if it were on the machine. As part of an 
mservice course, the teacher wrote her proofreading 
program. ^ 

The teacher assigns several students to work together on a 
program. Part of her inservice traininc focussed on using 
cooperative grouping for working with the Apples. she has 
found that students at all ability levels are enthusiastic 
about working with the computer and that the more able 
students helped the others. 

When we visited, one micro was being used in the special 
education program, it was in a soundproof room, where 
students used it individually for drill and practice. One 
other raicro was in the library, where individual children 
were sent to work with the machine. 

' Secondary Level 

At the secondary level, we visited one junior high school. 
The microcomputers are in a small room at the back of a 
combination gymnasium/auditorium/ cafeteria. Three Apples 
and several terminals are packed into the room. The 
equipment is used in three different ways: students come 
to the room to play games and to work on their own 
programs; special education students work on drill and 
practice programs; and there is a minicourse in programming 
for ninth grade students. A former math teacher gives the 
course and supervises the room. He said that some students 
have become very experienced programmers through a summer 
gifted and talented program. with access to the equipment 
they can maintain and expand their skills. The teacher has 
not had any training in programming, so some of the 
students are considerably more advanced than he is. This 
does not present problems for him. 

Students who. come in during a choice period tend to be low 
achievers. The teacher feels that working with computers 
may be one of the few ways in which these children 
experience success. He reported that special education 
faculty have been impressed because soma children who have 
difficulty completing any work in class will concentrate 
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intently for 40 minutes when working with the computer. 

There tend to be more boys than girls :.n programming 
classes. Few girls come in to play games. This teacher 
feels the games are more oriented to interests of boys. The 
teacher finds that when he teaches programming his classes 
are much more individualized. He must ask each student why 
a particular procedure is being used, rather than expect 
everyone to use the same • procedure. He wants to encourage 
the more expert students to help the others. The experts 
cypically do things for other students rather than help 
tnem to solve their own problems. 

He feel that in the future micros will be more involved in 
daily classroom instruction. But the paucity of software 
for various curriculum areas will limit their use. 

Issues and Problems from Harrison 

1. Should instructional and management uses of computers 
be administered by the same office? This issue is 
presently being explored within the school district. The 
Evaluation Office has not been involved in developing 
curricular materials, except for writing a computer 
literacy curriculum and for programming courseware that 
teachers have requested. The Evaluation Office has assumed 
these responsibilities because personnel with the 
technical, programming expertise were employed there. 
However, the Evaluation Office's hiring of a computer 
resoujcce teacher was controversial. some people felt it 
would be more appropriate for such a person to be hired by 
the Curriculum Division. 

2. How • can appropriate software be identified or 
developed? Already media specialists in Harrison have made 
software a priority over hardware for budget allocations. 
No one in the system has the explicit responsibility of 
recommending software purchases. Harrison is part of a 
regional computing consortium, which serves as a source of 
software. But there is no mechanism for familiarizing 
teachers with the range of options that are available. 
Teachers and parents want software that relates to the 
curriculum. 

3* How can personnel be trained to direct the 
implementation of instructional computing at the elementary 
school level? in Harrison, the media specialists are 
charged with promoting the use of micros. However, they do 
not have enough time in load to become familiar with the 
hardware, to keep informed of software developments, or to 
evaluate software packages. They do not have the time or 
tne skills for authoring programs that may be of interest 
to teachers. Individual teachers can be trained in 
programming, but programming may be an inefficient use of 
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their time. The district tries to provide for teachers' 
needs by_ using a professional programmer supported by 
skilled high, school student programmers. At present they 
write programs for the high school where the need is 
greatest. 

Because of declining enrollments and school closings, 
Harrison cannot hire new staff to work with computers. 
Present staff must be trained for this new function. The 
plan is to train individuals in each building so that in 
two years the district-level position for implementation 
can be discontinued. However, it's not clear that the 
faculty will develop sufficient expertise without released 
time for extensive training. 
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Forest Hills PuDlic Schools 

5?LJ;"f5,.^^^i^ ^^-r an independent school 

district adnacent to Granite is mads up of several middle 

and upper middle income suburban communities. The 20,000 

students being servea is a decrease from 28,000 six years 

°u- J^u^^ 5° Forest Hills focussed on a special project- 
which has been the impetus for luicrocoraputers in th« 
district. A three-year "microcomputers in education'' 
development project funded by Title iv-C has brought- 
microcomputers to Forest Hills. its main focus is to 
develop and test in classrooms a series ot microcomputer 
programs for the elementary school curriculum. Teacher 
training is also part of the project. Project personnel 
have Chosen to deviate from the state's "recommended" Apple 
hardware and purchase Commodore Pets. In addition, they 
are developing the software and training the staff of 15 
public and three non-public schools on their own. The 
di-ector or the project is also the district's math-science 
coordinator. His work for the past 15 years has been in 
instructioii>5i computing. The district now owns 80 Pets, 
and the PTA is interested in buying six more soon. A 
portion ot the Title IV-C budget was used to help purchase 
this equipment. pta and school funds also contributed to 
the equipment purchase. 

Before the microcomput' r project began the district had 
been using time-share terminals, accessing the Central 
Computing Organization. There are now six terminals in tne 
district, a decrease from twelve a few years ago. These 
are used primarily for guidance and career instruction in 
the secondary schools. 

Microcomputer Project 

The project is now in its second year. The first year was 
spent developing and testing the computer programs. 
Software has been written for the Pets at the elementary 
level in the areas of mathematics, science, language arts, 
reading, career education, spelling, and special education. 
These protjrams are designed to make jhe computer into an 
instructional device to be used in the classroom by the 
teacher . 

Ideas fos: programs generally originate with classroom 
teachers. There are many avenues by which teachers get 
requests into the project staff: through inservice 
workshopa, staff meetings, and through a building 
representative for the project. The programs are developed 
by project staff, then tested b" teacners in a minimum of 
three of the 18 schools. Revision occurs, along with 
docu. entation, before the tapes are placed in the schools 
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for teacnec use. 

The Forest Hills project also helped provide inservice 
training for the staff. Each elementary staff person at the 
18 schools received two half-hour sessions on the oEojecx:. 
Then one "key teacher" from each school participated in two 
half-day workshops. It is these key teachers who test the 
software. Later that year, about 10 0 staff people received 
a 16-hour inservice class related to the computer. Half of 
the time was devoted to programming in BASIC, the rest to 
operation of the specific machine. Project staff report 
that the teacners who took this course are those wno feel 
most at ease with the computer in their classrooms. 

The project is based on the assumption that the computer 
can support and supplement instruction at all grade levels 
and in any subject area. Programs are usually drill and 
practice, simulations, or tutorials. Of the computer 
programs developed, 25 are tor mathematics, 16 for reading 
and language arts, 9 for spelling, 7 for social studies, 
and 6 for special education. 

Microcomputers are in all of the elementary schools. 
School media specialists are responsible for keeping track 
of the hardware and software, for housing it, and for 
rotating the machines to classrooms. Consistent with the 
goals of the project, almost all machines are used in 
classrooms. 

We visited one of the participating elementary schools, 
observed the project's software in use, and interviewed 
students and faculty. One first grader who was practicing 
addition problems on the computer and who had used the 
macnine last year in kindergarten, remarked that he liked 
working with the computer because "it didn't give grades" 
and because "I have to get my brain into it." 

The principal of the building who classified himself as an 
"old-timer," as one who has seen all the innovations, 
remarked that the computer really was in a different 
category than the others. He felt it would be more of an 
aide to teaching than were earlier innovations. 

One teacher remarked that the computer complemented the 
rest of the classroom activities. She told of a mother who 
commented about the changes in her child's attitude since 
working with the computer. The child had said, "when I 
can't do 3+8, it gives me a chance to try and try again. It 
makes me do it over and over again and I don't get mad." 

Another elementary teacher told of seeing her students use 
a computer for the first time. She watched their 
excitement and decided ahe should have computers available 
more or ten, despite her own lack of knowledge » she decided 
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she could grow a Mt herself and learn with her students. 
Now she and her studer ts are evaluating the couseware 
together. 

The general consensus of teachers' in this elementary school 
was that the computer would become an integral part or 
their teaching very soon. They are pleased at this 
prospect. 

The project staff , working together on a demanding 
scheduler has become a close-knit group. The project: staff 
is competent, as well as committed. The courseware they 
are developing is already gaining an excellent reputation 
around the country. As plannedr an evaluation of the 
effectiveness of this project will be conducted within the 
granting period. This evaluation could prove helpful to 
others as they decide to use microcomputers in the 
classrooms. 

Teachers in Forest Hills did not complain about poor 
quality software. They themselves had provided the ideas 
for software. They generally asked for software which 
matched part of their curriculum. They were happy with 
what they had, although they wanted more of it sooner. They 
werer however, willing to be patient and wait for software 
which met district standards. 

Teachers seem to feel comfortable with the computer and in 
control. of its use. The "key teacner* concept has worked to 
provide help within buildings. The computer is clearly 
understood to be supplementing the ongoing curriculum and 
providing the means for computer awareness. 

The only problem that anyone spoke of was the need for more 
equipment. Teachers seem to agree that the place for the 
equipment is in the classroom. That commitment reflects a 
real involvement among the teachers. It also produces a 
demand for more machines. 
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CHAPTER FOUR 



GREENVIEW 



Introduction 

Greenview is ^ model of an innovation in 
authority and initiative have been at the 
le%'ei, with central administrators providing 
encouragement. Early decisions about use 
decentralized. Comprehensive policies and 
microcomputers are just beginning to be • 
Greenview is unique in the emergence of a new 
teacher buff. 



which most 
grass roots 
support and 
have been 
plans for 
formulated, 
role, the 



Description or Community 

Greenview is a suburban community in the northeast about IS 
miles from a large city, its population of approximately 
25,000 residents consists largely of upper middle class 
business and professional persons who work outside of 
Greenview. There are no major industries in Greenview 
Itself. The population is highly educated, and almost 80% 
of the graduates or Greenview High School attend college. 
The primarily black minority population is small, comprising 
less that 5% of the population 



Residents are proud or Greenview 's schools and say that the 
school system's excellent reputation has attracted new 
families to the community. Students in Greenview score 
above national norms on standardized tests. In general, the 
school system is • eager to keep abreast o£ educational 
innovations, and to maintain its emphasis on preparing 
students for college and for professional and business 
careers. 



Greenview School District 



The Greenview school system serves approximately 5,500 
students and consists of seven elementary schools, two 
junior high schools and one senior high school. Its 
central administrative staff are a superintendent and two 
assistant superintendents, one ft^z elementary and one for 
secondary education. School principals report to the 
assistant superintendents, as do curricular coordinators. 
The latter include coordinators for mathematics, art, 
music, physical education and computing education. 

The community monitors the activities of its schools 
through the Board of Education, and through Home and School 
Associations which play an active role in each school. The 
teachers have a professonal organization, Greenview 
Education Organization, which negotiates contracts for them. 



81 



77. 



The Greenview school system receives 90% of its financial 
support from local monies, in the past, the community has 
baan wary of government funding because of its potential 
impact on local autonomy. Current budgetary pressures, 
however, have resulted in increased efforts to seek outside 
funds . 

Recent Developments Regarding Schools 

1. Budgetary Concerns 

School districts across the state have been subject: to 
state-imposed limits on education budget increments. This 
is an attempt to provide cross-state equity in 
expenditures. Current growth limits for Greenview are 7 
1/2 percent. In addition, school enrollments have declined 
by a total of 1,000 students (or 15 percent) over the last 
10 years. Therefore, there have been reductions in staff 
and limits on new hiring. The teacher population is 
relatively old, and relatively well paid. A new contract 
is under negotiation. These ^acts, along with a recent 
local tax increase which was strongly opposed, make for 
widespread concern about budgetary issues. They could 
affect additional monetary commitments to computing in the 
district. 

2. Gifted and Talented Lobby 

An active group or parents is concerned that the schools 
more adequately serve the needs of gifted and talented 
students. These parents want more electives for gifted 
chiluren. Some see the computer as a source of more 
advanced curriculum. Others view gifted and talented 
programs and computing as being in competition for funds. 

3. Teacher Accountability 

Teachersr according to state mandate, must put in writing 
their professional improvement objectives for the year. 
These form the basis for an evaluation at the end of the 
year. 

4. Dissatisfaction with Inservice Courses 

There has been some dissatisfaction at the district level 
with inservice courses for teachers. Some courses are seen 
as not contributing sufficiently to professional growth. 
Courses in microcomputers are viewed as desirable, because 
they are substantive and serious. 

5. Movement Towards Centralization 

There are plans to make the school system more centralized 
with respect to issues of curriculum, accountability and 
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evaluation. A detailed set of objectives is being 
developed for each curricular area with criterion 
raferencea testp keyed to these objectives. The district 
owns a computer whAch it uses for administrative purposes. 
Consultants are now devising a system to store and analyze 
profiles of student performance" on criterion referenced 
tests over theic years in the system. 

Osey Number and Distribution ot Microcomputers 

There are 38 microcomputers - 35 Commodore Pets and tnree 
Apple II 's - in the district p used primarily in the seven 
elementary schools .and two junior high schools. 
Twenty-three Pets are distributed among the elementary 
schools. Three Apples and five Pets are in the junior 
high schools. Three Pet? =*re in the high school, and four 
Petg are available on loan. The microcomputers are used for 
a variety of purposes, including the remediation and 
reinforcement of basic skills, computer literacy, and 
pro«:racming. 

There are, in addition, time-share terminals at the 
secondary level. The senior high school has a PDP-11 
minicomputer with 14 tGrminals- The junior high schools 
have eight terminals. 

Support for Computing 

Financial support and resourcas for computing in Greenview 
come almost exclusively from within the district. First, 
there is an appointed coordinator for computing education 
who has played a major role in initiating and e>'.panding 
computing' in the district. In the pas't she has managed the 
instructional computing budget. she continues to make 
recommendations for purchases. As a member of the high 
school faculty, she teaches programming, manages the 
computer center and supervises the computer clubs. Two 
members of the junior high schools' math departments act in 
a supplementary coordinating role. They have in-load time 
each day to coordi»?.ate computer-related work ;vn their 
respective schools. 

Second, the district provides inservice training. District 
courses in microcomputers are offered frequently, stai'fed 
by 100=- . teachers, in the summer of 1980, teachers :om 
many of the elementary schools took a 15-hout progr_ .ing 
course sponsored by the district. These neople now are 
assuming leadership roles in their schools. in addition 
the district mak€.,« a contribution towards tuition for 
teachers who ' computer-related courses in nearby 

trainxng institu " )ns. Several teachers have taken credit 
courses in microcoinputer applications in education. 

Third, there is a line Item in the district budget for 
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computer instruction. There was a large expenditure from 
this fund to upgrade the PDP-11. This money was also used 
to purchase the first group of microcomputers in the system. 
This financial support is concrete evidence of both the 
administration's and the community's commitment to a 
microcomputer program. It is part of a larger commitment to 
prepare cnildren for a world in which microcomputers will 
be commonplace. 

History and Current Organization ot Computing in the District 
Before Microcomputers 

Early in t\e 1960*3, on the recommendation of an evaluation 
team, an assistsmt principal for curriculum was appointed 
to the high school* Looking for ways to improve and 
modernise curriculumr he became enthusiastic about the 
educational potential of computers. with a teacher from 
the math department, now the coordinator of computer 
instruction, he proposed ' a computer education program to 
the Board of Education*. 

• 

At first Greenview used a time-sharing system with another 
community. The math teacher was given summer training in 
pi:'ogramming. In 1968 the Board purchased an IBM 1130 
computer for administrative and instructional purposes. 

It became apparent that dual use for both administration 
and instruction was difficult to manage. Therefore, in 
1974 the Board purchased a PDP-11 minicomputer for 
instructional use only. Terminals were installed in both 
secondary aiid elementary schools. The terminals were used 
primarily in the junior cind senior high schools, ^l^are they 
were placed in separate computer resource centers. In the 
elementary schools, the terminals were used very little. 

In 1979 the district invested heavily in upgrading the 
PDP-11 because of increased use in the high school. Without 
the upgrading, it was argued, junior high school terminals 
would have to be reallocated to the senior high school. The 
minicomputer has been used to teach programming, for skills 
remediation, in business math, and for some simulations in 
economics, history and psychology,. 

Introauction or Microcomputers 

In 1978 the computer coordinator purchased a Pet computer 
for the high school resource room^ In the spring of 1979, 
six^ more Pet*^' were ordered. That summer there was a 
project to develop software. Four elementary teachers 
specified software they would like for thdit classrooms and 
high school programmers created software in collaboration 
with these teacher c. 
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In the fall of 1979, each elementary school was given one 
microcomputer and a users' inservice course was offered to 
elementary teachers. During the winter and spring of 
197y-B0 there was enough demand to repeat this course three 
more times^ As a resuxt of thes* ^ inservice courses some 
elementary teachers began to develop particular enthusiasm 
for using microcomputers in classrooms. These teachers 
became facilitators of microcomputer use in their schools* 
or '•teacher buffs."* 

Since 19/9 the number of microcomputers has increased 
rapidly. Funds have come from many sources. Some money has 
come from school budgets , or from discretionary funds. The 
Home and School Associations have provided funds for 
microcomputers in elementary schools, in one j-uiior high 
school a state grant provided microcomputers for special 
education students. A principal has used an equipment fund 
that rotates annually among the secondary schools to 
purchase micros. As a result of this individual initiative 
there are now unequal numbers of computers in the schools^^ 
This inequity is a source of concern in the district. 

All of these developments have been spurred by the 
enthusiasm of teachers, parents and/or principals who are 
eager to have microcomputers in their schools. Several of 
the elementary schools have teachers who have unofficially 
fcak3n on a coordinating and facilitating role, in other 
schools, parents play this role. Each junior high school 
has a teacher who organizes computer instruction and 
computer clubs. 

Recently, more formal mechanisms for the organization of 
computing have been created. In the summer of 1980 a 
steering committee was formed to develop and implement a 
seventh grade computer literacy curriculum. This committer 
included all of the junior high math tec»chers and the 
assistant superintendent for secondary instruction. It was 
succeeded by the current steering committee for computers in 
the curriculum whose goal is to create centralized policies 
and programs for computing in the district. It hopes to 
develop a K-12 computing curriculum. This committee is 
made up of the assistant superintendent for elementary 
education, the math coordinator and a teacher representing 
each school* 

Software acquisition and development . Software has been 
acquired in several ways. It generally comes from such 
informal and/or inexpensive sources as Cursor magazine or 
teachers in other public school systems. Some commercial 
software, such as the Milliken math program, was purchased. 
There has been local initiative in software development. 
Approximately 12 programs were developed in Greenview 
during summer workshops. in general high school students 
play a central role in writing and alte^ring programs at the 
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request of elementary school 
many areas ot curriculum is 
and secondary levels* 



teachers. Software related to 
available at botii elementary 



A set ot tapes has been collected and duplicated ta 
accompany each Pet* Bigh school students working with the 
coordinator or computing are responsible for updating these 
tapes. Two teachers and the math coordinator produced a 
catalogue of Greenview tapes which describes each program/ 
recommenus grade levels^ and classifies software according 
to Bloom's taxonomy. Teachers who have the ideas and 
skills to create new programs can be employed during the 
summer to produce new software for the district. 

Dse^ values y intent. When microcomputers were introduced/ 
there was no unified set o£ values or rules for their use. 
The prime intent of the Board of Education and of district 
administrators was to develop a computer-literate school 
population. They were willing to give schools time to 
explore betore setting any specific policies and 
expe^^t'ations. 

The general strategy was to put microcomputers into 
schoolSf provide opportunities for. teacher training, and 
hope that someone would become enthusiastic and take 
responsibility. In some schools this happened, and in 
others it didn'w^ For the most part, principals did not 
iniciate using the computer, but responded and accommodated 
to interest from teachers and/or parents. In one school 
the microcomputer program has grown despite initial 
resistance from the principal^ because of the enthusiarm of 
parents. 

There is an intentional effort now being made to 
disassociate the computer from its exclusive tie to the 
math curriculum. Mathematics teachers at the high school 
and junior high school levels initiated the use of micros 
and taught the first set of inservice courses. In 
addition^, planning for the seventh grade computer literacy 
course included only mathematics teachers. However/ in this 
curriculum teachers in every discipline are to teach about 
the roles computers do or might play in their field. 

Elementary Level 

Features of the Microcomputer Program 

Demographics and personnel . Five of the seven elementary 
schools in the district were visited. In four, we spoke 
with administrators/ teachers and students and observed 
classrooms. In the fifth, we spoke only with the 
principal. The schools were similar in terms of 
populations served. 
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In four of the five elementary schools visited^ fifth or 
sixth grade teachers are responsible for *-.he management of 
computer use. Computers are moved around the school 
according to a schedule developed by a managing teacher. In 
the fifth school there was no one person tesponsibie for 
scheduling. A sign~up sneet in the hallway was used. In 
most schools teachers can use one or two micros from one 
half to one full day each week. 

Typicallyr the teacher who manages the schedule is also tfte 
microcomputer support person — the person whom other 
teachers seek out for advice and help. We have dubbed 
these individuals "teacher buffs.* While they differ in 
training and interest , they share a commitment to 
microcomputer use in schools* There is no monetary or time 
compensation for their computer-related work. These 
teachers are involved, active, knowledgeable and 
enthusiastic about what they do. They help and encourage 
other teachers to use microcomputers as well as expand 
their own expertise • All of this requires committing a 
great deal of personal time - before school, on weekends, 
and during vacations. Such time is given willingly. In 
these schools, there is at least oae other person who is 
also actively involved with and knowledgeable about 
computers* In some cases this person is a teacher, in 
other cases a parent-volunteer. 

Tr a i ni ng/ s uppor t . Training is the primary form of support. 
Teachers who take training related to computers, either 
through inservice courses or outside institution? , earn 
incremental salary credit. However, approximately 45 
percent ot the teachers in the district are already at 
their maximum salary levels. Salary increase, therefore, 
is a motivation for training for only sone of the teachers. 

Equipment . All 23 Pet microcomputers in the elementary 
schools are on movable carts or desks. Each comes with a 
library of tapes. In some schools these tapes are 
col or -coded to match the machines they accompany, or to 
indicate levels of difficulty or curriculun area. 

Resource distribution . Since microcomputers are a scarce 
resource in all schools, fairness of access is valued 
highly. There is, however, more use in the fifth and sixth 
grades than in the lower grades. Several reasons were 
suggested for the greater u-se in the upper grades. These 
include: (1) more software for older children; (2) the 
reliance on reading skills to operate the programs; (3). the 
relatively greater ease and independence with which the 
older children can run the micros; and (4) the assumpcion 
of some elementary teachers that advanced mawhemr 'lical 
skill is important for using a micro. 

Purpose and relation to curriculum . The purposes for which 
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teachers use the micros are varied. Some teachers are 
interested in children having fun and learning at the same 
time,- an experience thay believe micros afford, others are 
interested in their students' feeling comfortable with 
microcomputers. Some are concerned primarily with skill 
development, while others focus on programminj and 
problem-solving . 

In general, we observed no clear connection between work 
with the micros and other classroom activities. in many 
classrooms, the microcomputer was another option for 
students during a choice time. Children observed doing 
drill and practice programs in math were not necessarily 
working in areas which dovetailed with current classroom 
instruction. In one classroom chiJ'iren were working on 
mapping skills as seat work and using related skills in a 
computer game. Yet neither students nor teacher seemed 
aware of the connection. The one application in which the 
relationship was clear was the use of a tachistoscope 
program that drilled students on their spelling words for 
that week. 

There are several points of view about how the computer 
work should relate to the curriculum. One teacher 
carefully mapped out the following view of what should 
happen: First, a teacher should teach the concepts 
relevant to a certain area. Then she should use the 
computer program to give children an opportunity to try out 
their understanding of these concepts. Finally, the 
teacher should follow up with activities which generailize 
from the conceptual and computer-related activity. We did 
not observe whether the teacher who proposed this model 
actually uses it. 

On the other hand, there are teachers who believe that 
computers in the classroom constitute the beginning of 
computer literacy. They feel that what is significant is 
not the content of the software, but rather that children 
learn how to use the machine and feel comfortable with it. 

Some teachers hold an intermediate position that literacy 
is important, but that children can become literate by 
using software related to the curriculum. These teachers 
select programs with some relation to the curriculum, but 
not necessarily to what is currently going on in class. 

An interesting feature of microcomputer software is that 
even if a teacher makes choices which mesh with classroom 
activities, in some programs children can override these 
choices. In a third grade class a teacher had recommended 
that the students use a particular level of a mathematics 
program. We observed one student selecting a more 
difficult level and working through the problems even 
though the concept - regrouping ~ had not yet been taugnt 
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in class* 

A different model of use applies to special education 
students. Teachers of special education, required to 
develop Individualized Educational 

94-142, are accustomed to thinking of their students" 
educational needs in highly personal and specific terms. 
These teachers have small classes and are skilled in 
managing very individualized instruction. They are 
accustomed to using sophisticated equipment for diagnosis 
and remediation. We observed that special education 
teachers carefully matched the computer activity with each 
student's diagnosed needs for skills development. 

Source and use of software . in addition to the 
district-wide software, some teachers and schools purchase 
their own from materials budgets, in one school, the Home 
and School Association provided funds for the purchase of 
software. A resource room teacher purcha&ad a set of 
Milliken tapes using the operating budget, but makes little 
use of them, she indicated that the mora game-like programs 
are much preferred by the students. Skill-related 
activities with a game-like format are the most coiaHon 
application observed, for both special education and other 
students. Vocabulary, spelling and math are the most 
common areas of work. 

In some classes children are assigned to work on the 
computer with programs the teaclier has chosen. in others 
children may- choose to use the computer, as well as select 
their program. while children sometimes work alone,, they 
often work in pairs at the micro. Typically, children may 
use the computer only wnen they have finished their work in 
class. Only once did we observe a whole class having a 
lesson on how to use the computer. in this case the 
teacher was explaining the rules for using the machine and 
soma elements or the BASIC language. 

In one school a microcomputer is permanently installed in a- 
resource center. Children assigned to the center for 
enrichment or reinforcement may opt to use the micro, or 
may specifically be directed to it. Their program 
selection is moni*- red by the resource room teacher. 

Informally, in two schools children have access to the 
micros during lunch hour and after school in clubs. Such 
informal uses are usually under the supervision of the 
teacher buff. At these times children use the micros 
primarily to play games. These informal opportunities were 
created because of students' interest in having greater 
access to the microsr. and because of teacher and parent 
concern about children playing, games during school hours. 

Microcomputers appear to be used equivalently by boys and 
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girls in elementary classrooms. we observed a total of 44 
boys and 38 girls using computers* 

Effects and Problems: Administrators 

Effects. At this point microcomputers have virtually no 
effects on the elementary school administrator's role. 
Individuals have different levels of interest in and 
commitment to computer use in classrooms. Microcomputers 
have not yet become an integral part of their own work life. 



Problems . Principals generally have little functional 
competence with microcomputers. Meanwhile^ teachers and 
students are rapidly becoming adept with the technology. It 
is difficult for principals to exercise intelligent 
leadership under these circumstances. They find themselves 
turning to their teacher buffs for advice. This sharing of 
leadership is a problem for some principals. 



Principals f even more than their staff r have limited time 
to learn new skills. Some have participated in the 
inservice courses for teachers. 

Parents are pressuring principals for increased 
microcomputer-based instruction. Some of the pressure is 
covert and critical. One group feels schools are not 
meeting the needs of ""rapid learners." Some of the 
pressure is overt and friendly. Parents volunteer to 
perform supportive functions. The'** teach small groups of 
students computer skills^ prepare written materials and 
raise money for hardware £md software. 

Parents are neither able nor willing to raise all needea 
money. PrincipalSf therefore r must find funds for 
microcomputer programs in order to satisfy the expectations 
of parents f students r and teachers. 

Some principals question the amount ot time needed for 
training teachers to use microcomputers successfully. They 
wonder if this is a good investment and whether other areas 
of curriculum will suffer because staff is placing too much 
emphasis on microso 

One principal expressed deep concern lest computer use 
undermine teachers' sense ot their own ability to teach 
children. He worried that the presence of a '•teaching 
macnine** might lessen teacher productivity. 

Looking to the future . Elementary principals seem to 
accept microcomputers as part of their schools* futures. 
While some would like as many as one machine in each 
classroomr most think about budget constraints and predict 
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smaller numbers. They want micros used for drill and 
practice in conjunction with existing math and language 
curricula and to enrich and extend tninxing in such areas 
as social studies. 

All principals are concerned about their responsibility for 
teacher preparation. One suggested that teachers be 
rewarded for becoming users of micros. Another expressed 
concern about the mental health and continued productivity 
of long-term teachers under pressure to cope with a complex 
innovation. 

Two principals expressed concerns about the possibility 
that programming will become part of the curriculum. One 
felt that classroom teachers have neither the time nor 
expertise to teach programming. It must, ue felt, be a 
pull-out program taught by a specialist. Another principal 
suggested that programming is too "detailed and specific" 
to become a requirement or the elementary curriculum. 

Effects and Problems; Teachers 

off acta. Although most teachers report no change, a number 
of teachers in Greenview feel that microcomputers have had 
dramatic effects on their role as teachers and on what 
happens in their classrooms. 

Those who report cnanges mentioned that with the computer 
the children seem, more in control of their own learning. 
Children make discoveries and report them to the teacher 
rather than waiting for the teacher to tell them what they 
"should" know. 

Another teacher finds that because some students are 
absorbed with the computer, he can no longer continue the 
whole group teaching he had done eariie^r. He feels that he 
is getting to know his students in a new way and that 
social interaction between Ltudents and teacher is 
changing. Because ♦•he teacher and students are often 
equally new to microcomputers, they explore and solve 
problems together. He fixids, however, that computers place 
extra demand on him in the classroom. He must match 
software to students' needs and keep yet another kind of 
record. 

Relationships between students and teachers are changed by 
student experts who often know more than teachers do about 
computing. These students teach and assist the teachers. 
Teachers say that they enjoy having students do some 
teaching. No one said that they felt these relationships 
were threatening. 

In terms of teachers' relations with each other, there is a 
great deal of peer teaching about computers. The teacher 
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buffs are in a unique position since they have expertise to 
share and are^ on the wnole^ more than willing to share it* 

ProDlems. Teachers reported many problems in connection 
wich computing. Almost all teachers say they need more time 
to learn how to use micros ^ to preview programs and to plan 
for intelligent use of the technology in their classrooms. 
Another time problem of teachers is fitting microcomputers 
into the existing schedule. This problem increases when 
micro use is not part of the curriculum but is an 
'•enrichment" activity. 

Some teachers are not certain that the use of computers and 
•related training is genuinely voluntary. In one school all 
teachers' were required to take the inservice course. Some 
teachers feel pressured to use the . computers because they 
feel it is the wise thing to do politically, it is clear 
to them that there is a great deal of interest in computing 
at the district level. 

Teachers who are first-level users have technical problems 
•which must be overcome before educational goals can be 
addressed. They are willing to learn how to use the 
machine and to make it run. But these teachers are dealing 
with survival and management issues (e.g.^ "how not to make 
a fool of myself in front of the children") and feel 
inadequate to judge software at this point. 

It is the experienced users who are asking for more varied 
and sophisticated software. They feel that software is 
inadequate. They want mote varied programs in areas such 
as social studies and geography. And they want programs 
which are not just drill/ but which help develop 
problem-solving abilities. Yet conceptually challenging 
software is not available. 

In generauL we found no strong opposicion to computers among 
elementary teachers. 

Looking to the future * All the elementary school teachers 
we interviewed are coavinced tUat microcomputers are in 
Greenview to stay. Most forese^i that there will be a micro 
available for every classroomy though some schools might 
place these in resource centers. One teacher believes that 
there will be parity in hardware among the schools. 

Some teachers are aware that there will soon be a district 
curriculum for computing eolucationf starting in 
kindergarten. Most teachers expect the micros to be used 
for extension and remediatio* of individual learning. One 
suggests that all fifth aind sixth grade children be taught 
programming. Another thinKs it important that all teachers 
be able to load, run and adapt programs^ and that all 
children be taught to load^ run and list thei^. 
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Several teachers see a need for more and better software, 
especially in such areas as creative writing, social 
studies^ and science. One feels that, without this, the 
laicrocomputer will become another "passing fad." Some 
expect that the needed software will be locally produced^ 
One foresees that local software will be sold to families 
who have microcomputers in their homes. 

Effects and Proolems; Students 

Effects on students . Teachers had a number of reports 
about the effects of the micros on students, particularly 
in relation to social interaction and skills. One teacher 
deliberately teaches the more reserved children to use the 
Pets, and then has these children teach the others. He 
feels that these students gain in social skills, peer 
status, and responsibility as a result. 

Several teachers stressed the possibilities for cooperation 
in working with the computer. Having to share a machine, 
they feel, helps children learn how to work together, to 
make joint decisions and to take different roles in working 
out a mutual enterprise. 

For the most part, teachers felt it was too soon to make 
statements about academic gains attributable to the 
computers. In one school, however, a principal reported 
that math performcuice went up in the fifth grade as a 
result of emphasis on math with the computer. One teacher 
reported improved spelling scores in a sixth grade class. A 
first grade teacher felt use of the keyboard contributed to 
manual dexterity and hand-eye coordination. . Another sixth 
grade teacher felt the "infinite patience" of the machine 
was supporting the learning of his slower students. 

groDlems of students . The most common problem for students 
was having enough time and access to the micros — the 
ever-present problem of limited resources. Some students 
solved this by joining informal computer activities either 
at lunch time or after school. But in some schools 
teachers were unable or unwilling to provide informal 
access. 

Teachers' lack of competence with the technology is another 
problem for students. when something goes wrong, the 
classroom teacher may not know how to correct it. This may 
mean waiting for the local teacher buff. Such waiting can 
be frustrating to students, as it reduces their 
opportunities to use the raicro. 

Teachers' choice of programs is soraetimr^s disagreeable to 
students, especially when these are undisguised drill and 
practice. We observed, however, two sixth grade girls 
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accept a program they criticized as boring^ and even go 
through it a second time, just to use the machine. 

Students sometimes do not understand the point of a 
program. We observed two third graders using the 

simulation, '•Lemonade Stands" which requires manipulating 
economic variables. They made entjirely random choices and 
had no st^nse or how their choices affected the outcomes. 
They needed, but did not receive/ guidance in noting the 
relationships among variables in the simulation. 

Secondary Level 

Features of the Microcomputer Program 

High school s In the high school micros are housed in a 
computer resource center. Student programmers develop 
instructional programs requested by elementary and junior 
high teachers, in addition, micros are used in some 
programming and math courses to introduce students to 
terminals. Most high school computing is done on the 
FDP-*11 and its 14 terminals. Because microcomputers are 
used minimally in the high school, this section focusses on 
the junior highs. 

Demographics and personnel . Of the two junior high schools 
m Greenview, Abraham Lincoln is much smaller than Andrew 
Jackson in its physical plant, although it has only about 
one hundred fewer students (approximately 650 compared to 
750). Andrew Jackson is larger, newer, and closer to the 
high school, which may account for its greater interest in 
computing. 

In Andrew Jackson Junior High School the computing teacher 
and leader is a math teacher with 12 years of computer 
experience. Another math teacher who came to the school 
with computer training and a knowledge of Fortran also 
teaches computer science. Most of the math faculty is 
interested in developing computer competencies, as are many 
teachers from other disciplines. Special education 

teachers regularly use microcomputers as teaching tools. 

In Abraham Lincoln Junior High School it is also a math 
teacher who is the major computing teacher, school 
enthusiast and leader. The special education teacher uses 
micros regularly with her students. Teachers in some other 
departments are developing an interest in micros for their 
subject areas. 

Training/support . There are several ways in which interest 
m computer competency is supported among the Andrew 
Jackson faculty. First,- the teacher buff has* as one of his 
goals to help others become independent users of the 
technology. To this end he has offered in-school training 
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courses which have been attended by about 25 percent of the 
teachers. He also is in charge of arranging class visits 
to the computer resource room. He is assigned one period a 
day' for this -work. He spends another period a day 
developing and supervising a program for learning disabled 
students who use microcomputers to learn mathematical 
concepts and operations. Secondly^ the principal is 
committed to promoting and expanding microcomputer use. He 
has a carefully developed five-year plan for acquiring 
enough microcomputers to place one in the workroom of. each 
major academic area. He is actively promoting the use of 
microcomputers in all subjects. Finally/ a group of highly 
competent students develops programs for teachers who need 
software in order to use computers in their classes. These 
students are supervised by the teacher buff. 

In Abraham Lincoln the teacher buff make-- himself available 
to other teachers on request. He teacher them how to use 
the machines and writes programs for them. He is 
responsible for scheduling and supervising the computer 
room. He is assigned one period a "day for these 
computer-related activities. The principal facilitates the 
work of the computer specialist and recognizes the need for 
expansion of computer use into all subject areas. The 
school/ however, does not have a plan for such expansion. 
The principal does not want to impose an innovation on 
teachers r although he would be responsive to initiative 
from them. He feels he must set an example by becoming 
computer literate and learning programming himself. 

Equipment . The district's policy is to maintain parity in 
resources And equipment between the two junior high 
schools. Sach school had equivalent funds to purchase 
microcomputers. The .^drew Jackson school has three 48-K 
Apples with disk drive and a printer* The Abraham Lincoln 
school has three Pets in its computer room and two Pets 
which the special education teacher obtained for her 
program. Each school has four terminals to the POP-11. 

Resource distribution . Both junior high schools have rooms 
which house the microcomputers. In Andrew Jackson/ this is 
a^ regular classroom in the math department. In Abraham 
Lincoln the computer room is much smaller than a typical 
classroom. The special education teacher in Abraham 
Lincoln keeps her microcomputers in her own resource room. 

In both junior high schools the microcomputers are used 
regularly to teach computer literacy / computer science/ and 
programming. These classes meet in the computer resource 
room. In both schools teachers of other classes also 
incorporate microcomputers in their teaching. They are 
used extensively for mathema'zics/ especially with 
low-achievers. Teachers of other subjects use micros on a 
limited basis as another mode of instruction toward 
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particular goals. In Andrew Jackson they are also used for 
instruction in social studies, biology, vocational 
education, reading, and as a Languaqe Lab tool for foreign 
language study, in Abraham Lincoln, the biology and social 
studies teachers hc.7e used the minicomputer in the past, 
and are interested in learning to use the microcomputers. 
In both schools, teachers must arrange for their classes to 
go to the resource room to use the micros, so the 
procedures for including micros are rather complex. 

In the specicd education programs the goals for 
microcomputer use differ somewhat in the two schools. in 
Lincoln the emphasis is on improving motivation, 
socializing with peers, and enhancing self-concept. m 
Jackson these goals are salient, but there are also 
specific instructional objectives. Students keep track of 
their work on the computers and of the programs they use. 

Source a nd use of software. m both junior high schools 
there is some in-house production of software. Lincoln 
uses the district software for Pet computers. Jackson, 
because it has Apples, must use other software. At 
Jackson, some software has been purchased with state and 
federal monies for vocational education students. A state 
grant for using micros with learning disabled students is 
supporting the production of new software by the computer 
specialist and three students. When teachers request a 
program in Jackson, it is often developed by students in 
the ninth grade programming class. 

Microcomputer software is used for drill and practice to 
remediate and reinforce skills, for simulations, for data 
analysis, for games as a reward for completing dr'lls, and 
for testing. 

Both schools have after-school clubs. In Andrew Jackson 
the two clubs are for programming, one for seventh graders 
and another for eighth and ninth graders. In Abraham 
Lincoln the two clubs are for games. 

Despite the many opportunities for junior hijh students to 
learn about micros, there is overwhelmingly male 
participation in elective situations, formal and informal. 
The classes we observed were populated by a total of 79 
males and 31 females, or a 2.5 to 1 ratio. 

Effects and Problems; Administrators 

M£ects,. With increased use ot micros in the schools and a 
computer education curriculum under development, school 
administrators feel they must become knowledgeable. One 
assistant principal is being instructed by a student and is 
also "waking a machine home with him on weekends. A 
principal acknowledged, "I aust be the agent of change. I 
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need to be the model in literacy, I should know 
programming, 

One assistant principal reported that he would soon receive 
a Pet to be used for creating a master schedule and 
entering cumulative student data, A principal hoped he 
would have one for tracking pupil progress which he could 
then report to parents. 

ProDlems . Administrators • are aware that many students are 
entering the secondary schools with comp\ter competencies. 
They are concerned about how schools will meet these 
students* needs for more advanced and varied computer uses. 

In response to these needs, school administrators want to 
find ways to extend computer literacy to faculty in subject 
areas other than mathematics. They anticipate resistance 
from some stsiff members and differences of opinion as to 
where initiative for this retraining should come from. 
Administrators feel the need to develop a broad base of 
computer leadership. The energy and expertise of single 
computer buffs can go only so far* 

Administrators are confronting problems of reallocating 
funds f space anJ personnel time as they build an expanded 
computer program. 

Administrators recognise that they must become computer 
literate in their own work. They will use the 
administrative minicomputer for recording attendance, for 
pupil data collection, and for budget construction. 

Looking to the future . Secondary school administrators 
believe that microcomputer use will expand in their schools 
as the community continues to press for more computer 
training. Yet their plans and expectations differ widely. 

One has a well-developed plan for acquiring and using 
micros in all academic areas. Another would like to buy 
three micros each year for science and math, but thinics it 
unlikely the district will fund this plan. A third would 
prefer teachers to take the initiative, and is opposed to 
forcing them to accept equipment they do not wan:. Another 
plans to capitalize on the interest ot one individual per 
department and have the computer coordinator crain that 
person. 

One principal foresees that more basic skills will be 
taught by computer, allowing teachers to individualize the 
curriculum more. A second would like to create a 
microcomputer center (a two-room lab and lecnure facility) 
that could accommodate two classes at one time. Another 
foresees that some traditional electives may have to give 
way to new options in the future. 
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Effects and Problems: Teachers. 

Effects, Teachers who use computers enter into new 
relationships with students who are proficient users - they 
are colleagues rather than teacher and student. Teachers 
seem comfortabler even pleased, to have students who can be 
instructors and trouble shooters when computers are being 
used. They are willing to learn from them. The general 
dynamic of the classroom is changed because teachers lack 
experience and competence in this area, and learn along 
with and from their students. There is less formality and 
more genuine problem solving. Some high school teachers 
thought that other teachers might find their own lack of 
competence threatening. However, none of the junior high 
school teachers we interviewed found this new relationship 
with students problematic or thought other teachers would. 

ProDlems . Access to the machines is a problem for teachers 
in both junior high schools because of their location. In 
Andrew Jackson all the computers, micros and terminals, are 
in a room which can accommodate an entire class. However, 
this room is used for math and computer classes. If 
another teacher wants to use the computers, arrangements 
must be made two weeks in advance because the computer room 
class must move. One teacher resigned her position in part 
because her students could not have access to computers as 
often as she thought desirable. 

In Abraham Lincoln the micros and terminals are located in 
a computer room too small to. accommodate a whole class. 
This creates difficulties of supervision for a teacher who 
must split a class in order to have some of the students 
work on the computer. 

The new computer literacy course required for seventh grade 
students has created a problem for some teachers. There is 
an insufficient number of adequately prepared staff to 
teach the course. Therefore, some of the instructors are 
novices whei:; it comes to computers. They fear that their 
teaching will be evaluated in an area in which they do not 
feel comfortable. 

Some teachers do not see how microcomputers fit into the 
goal s and val ues of thei r pr ogr am . One teacher was 
suspicious that the new technology might be expected to 
produce "magic solutions. Perhaps higher' student 

achievement would be demanded because of this "new gimmick". 

There is a lack of appropriate software for many subject 
areas. Teachers unfamiliar with the techneiogy sometimes 
have unrealistic expectations of what programs can be 
created. 
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Looking to the future . Secondary school teachers predicted 
an increase in the use of micros in all subject areas. They 
saw this happening gradual ly, not as a sudden "revolution". 
Several predicted that each math class is likely to have 
its own micro. They think micros will figure importantly 
in science and vocational education. 

Teachers anticipated learning to use micros for 
recordkeepingr for tracking test scores, to reinforce basic 
skills through drill and practicer for simulations^ for 
graph construction, to teach computer repair and 
maintenance, and for their motivational value. One teacher 
worried that if micros were used excessively they would 
lose their motivating qualities. 

Teachers expect that secondary offerings will be revised as 
stu'dents learn computer skills at an earlier age both at 
home and in school • One suggested a comp.uter science cour se 
for ninth grade students. Another wanted to write programs 
for science courses if he could be given the time. Others 
predict that programs now on the PDP-11 will be adopted for 
use on Pets, 

Teachers vary in their views of district commitment to 
microcomputers* One believes that salary increases will 
compete for funds that could be used for computer 
activities. On the other hand, some predicted that there 
will be a full-time position for computer development in 
the junior high schools. 

Effects 'and Problems: Students 

Effects, Secondary teachers reported social =»nd 

personality changes for some students who use computers, A 
number of teachers mentioned that the chance to work on a 
computer is highly motivating to many students. Successful 
mastery of the machine resulted in visible changes in some 
students' self-concept. These effects were observed in 
both compensatory and regular classes. Teachers of 
learning disabled classes mentioned that the step-by-step 
organization and sequencing of computer software was 
helpful to their students. Some of these students paid 
more attention to the computer than to ^ human instructor, 
in part because of i'cs impartial re; Ion to both their 
errors and their n^ied for many r^^^e/etitions. Teachers 
reported that learning disabled students improved their 
social skills by working in pairs on the micros. 

Teachers indicated that there were students who knew more 
than they did. Yet: none spelled out how this status 
affected the students who held it, we ass?::me this was a 
positive, important role for these students. Good 
programmers are not always the most outstanding students. 
Therefore, working with the computers may be a way for them 
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to attain special status with teacners. 

The students we spoke with felt that they could learn some 
material quicker from a machine than from a teacher. They 
enjoyed going ahead and working on material not yet 
introduced by the teacner. On the other handf they felt 
that they learned more from the teacher than from the 
micro f because the teacner "gives longer explanations. " 
When they wor5c on the machine f however f they feel free to 
ask for many repetitions. To do so of the teacnerr they 
say, woulc be embarrassing. 

Prom our classroom observations we noticed that students 
were very involved in the programming classes. In one 
case, when a teacher switched from lecturing to actually 
running a program, the whole class became more attentive. 
In other cases ^ students in a programming class ignored the 
bell at the end of the period. Indeed, the teacher 
reported that it is often difficult to get students to 
leave the class because of their high level of involvement. 

Problems . The primary problem for students is getting 
access to the machines. The group of students wnxch is most 
involved uses the computer room betore and after school. 

District Levc^ 

Effects and Problems; District Administrators 

Effects . The initiative for microcomputers has been 
largely at the grass roots level, coming from parents, 
children, and , teachers. District administration has found 
itself forced' to pay attention, because or the widespread 
interest, to something that might not otherwise have been a 
priority. 

Problems. The major problem for district administration is 
articulating and resolving the divergent views within the 
system about microcomputer education. Issues include 
whether the computer should be used for individual or group 
learning, whether the computer itself is a curriculum, a 
tool for other curricula or a motivational device, and 
whether there are developmentally appropriate computer 
experiences for children of different ages. 

While this policy-making process is taking place 
administrators are concerned that existing uses be 
controlled betore they become too entrenched. 

There is a problem of how to relate current practice to 
future policies. For example, Home/School Associations 
have been providing micros to elementary schools. Yet this 
has contributed to inequities which the district may wish 
to correct in the future. 
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Indeed, the question of the present inequitable 
distribution of hardware is a difficult one. should each 
school receive the same number of micros from the district? 
Parents may feel that their contributions should not 
influence the district's contribution even if that 
perpetuates inequities. 

Funding is a problem, especially since long-range planning 
did not anticipate such rapid microcomputer development. 
Not all taxpayers regard microcomputers as necessary in 
elementary schools. They may rebel against program costs 
in the future. 

Another budget problem is how the district can keep up with 
rapid changos predicted for the technology. There is 
concern that today*'s investment in technology may be 
outmoded tomorrow. Questions about what to buy and when are 
not easily answered. 

LooKinq to the future . District administrators expect 
interest in microcomputers to continue and expand. They 
expect the increased use of microcomputers to be influenced 
primarily by cost factors. One administrator anticipates a 
micro in every classroom, but can see the possibility of as 
many as six if prices decline. 

District administrators realize that the new seventh grade 
computer literacy program will shortly become obsolete as 
elementary students work more emd more with micros. They 
see the need for more elective programs in the secondary 
schools. They expect micros to be used for problftm solving 
in physics, biology, social science and chemistry, and for 
"straight forward, boring stuff," such as skill 
improvement. They want to establish a well-articulated 
program that allows students to be either or both consumers 
and producers of software and that takes developmental 
factors into account. The major goal will be that every 
student in the system become computer literate. To achieve 
this goal they will give priority to staff development over 
hardware acquisition. 
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Issues from Greenviev 

There are many issues raised bv the microcomDut^'- 
implementation in Greenview. Those which are most central 
ar^" discussed here. 



1. How much microcomputer-based instruction will the 
district be able or inclined to support? The growtn thus 
far has been rapid. However, budgetary constraints and 
competing programs may limit funds for future growtn. Yet 
there are needs of students, teachers, and parents to be 
met. 



2. Should the inequity of hardware in schools be righted? 
The inequity among schools has resulted because the 
acquisition of hardware. has relied heavily on local 
initiative. were the -district to right the inequities, 
there could be resentment by those who have worked hard to 
bring computers to their schools, whether creating equity 
in equipment would create equity of program and enthusiasm 
is another question. 

3. How can Greenview obtain or produce suitable software? 
There are teachers and students in the district who have 
the expertise to produce software. Should these people be 
given time to create the software local teachers are 
requesting? Is this the most reasonable plaii for creating 
the kind of software teachers want? 

4. In terms of training-, there are several questions. 
First, ^what constitutes adequate preparation?" Though 
Greenview provides foi:mal training and teacher buffs give 
informal help, many teachers require more time to be 
comfortaijle with microcomputers and to use them 
intelligently. 

A second question is whether such training should be 
voluntary or involuntary. Those teachers who were required 
to include computer training in their professional 
improvement plans resented it. The question then becoiies 
what is the impact of training which is involuntary. 

5. A very basic issue is what is the relationship between 
the computer and the rest of the curriculum. whether the 
study of the computer itself constitutes a curricular area 
or wnether the computer is a tool to be used in several 
areas is a frequent question, and one without an 
agreed-upon answer in Greenview. 

6. Another issue is where the ccnputers snould be located 
in a school. Several different models— classroom (i.e., 
movable computers) , learning resource room, computer 
room"-are in operation currently, and people disagree as to 
which is most beneficial. Location is integrally related to 
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issues oc student access. 

7. Which students are served by the microcomputers? In 
schools, students at all achievement levels and 
of both saxes have access to and maUe use or the micros in 
both iormal and informal situations. in the junior high 
schools, however, the students wno use the micros most are 
special education students and those electing advanced math 
and programming courses. This pattern tends to leave out 
average students and girls, a trend wh.^ch is perpetuated in 
the high school. 



8. Student expertise poses two' kinds of questions. First, 
can the system respond to their pressure for more courses? 
As students are learning to program, at earlier and earlier 
ages, they are asking for more advanced courses. in the 
long run, other curricula - such as mathematics - may be 
affeccM by the skills students have and need 

The other side or the coin of responding to pressures 

created by student expertise is making use of that 

expertise. One can imagine a system which makes extensive 

use of computer-competent students, both for software 
production and for teaching. students are currently being 

used in both ways in Greenview, but informally and on a 
smcuX scale. 



9. Another issue is whether microcomputers will affect 
patterns of interaction in the classroom. will the 
interaction children have with each other around the 
computer cilter modes of interaction in the classroom? will 
students spend more time working cooperatively on problems 
and projects, using the teacher as a resource person? will 
the presence of microcomputers change the pattern of 
whole-class teaching as the technology makes it easier for 
children to work individually or in pairs? 

10. How will schools adapt to students' having micros at 
home, as some already do? Some administrators and teachers 
ace thinking about ways ot making a connection between 
school and home uses. But home-owned computers may create 
inequities because some children will have opportunities 
for advanced learning. These children may put pressure on 
the school system as a result of their expertise. 

Opdate 

Since our visit to Greenview there have been several new 
developments with respect to microcomputers. New 
microcomputers have been purchased, and plans have been 
made for aaditional 1981-82 purchases. During the 1981-82 
school year the district hopes to have a total of 32 micros 
m the elementary schools, 15 (or more) in the junior high 
schools, and eight in the senior high. The senior high and 
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one junior high school have each purchased printers. 

During the spring of 1981, seven additional inservice 
microcomputer courses were otfered- A 1981 summer workshop 
is planned for the development and evaluation of software, 
as well as the production oj: users' guides. 

Administrative uses of microcomputers are increasing. The 
high school's assistant principal took a PET home on 
weekends to work on scheduling. As a result of this work, 
high school students received their jchedules early, and 
the administration, from its own funds, purchased two PETs 
for administrative uses. 
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CHAPTER FIVE 
CONCLUSIONS 

We have investigated three different innovations which 
reflect their school systems. School systems assimilate 
microcomputers to their own goals, needs, and ways of 
operating. Clearly Salerno would not have a Granito-style 
innovation, no.: the other way around. 

On the other hand, each system is now experiencing or is 
likely to experience changes resulting fron, this 
innovation — new staffing patterns, new roles for teachers 
and students, new sources of curriculum. If there is a 
microcomputer revolution going on, it takes different forms 
in different contexts. 

Research on the implementation of educational innovations 
has, in the main, examined the factors that influence the 
extent to which actual use of an innovation matches its 
intended use (Pullan & Pomfret; 1977 Miles, 1964) . The 
study of microcomputer implementation in schools requires a 
different approach, however, because one of the important 
tasks of educators is to define how the machines will be 
used. A central concern of the present study, therefore, 
was to examine how decisions about use were made and how 
patterns of use developed. For us implementation was more a 
process ot adaptation than of replication (Herman & Pauly, 
1975). 

At each site, issues were revealed which could be the basis 
for a program of research. From our perspective, however, 
there are a few cross-site tronds which raise questions and 
highlight issues of critical import. These are the issues 
and questions which we think constitute a future research 
agenda. In this chapter we will discuss these trends and, 
where appropriate, draw on the existing literature to 
clarify and support our points. The six trends which raise 
important questions for research are: 

* The differential access to the microcomputers 

* The emergence of new roles in response to 

the microcomputers 

* The lack of integration of microcomputers 

into elementary clapsrooms and curriculum 

* The inadequate quantity and quality of software 

* The inadequate preparation of teachers for using 

microcomputers 

* The lack of knowledge of effects and outcomes of the 
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instructional use of microcomputers. 
The Differential Access to Microcomputers 

In all sites we observed differential access to 
microcomputers. This was true at both the elementary and 
secondary level. At the elementary level in Salerno the 
differential access was deliberate, since the machines are 
used to improve the performance of students below grade 
level. Governiaent funding limits who may use the machines. 

We wonder what will be the long--term outcomes of limiting 
microcomputer use to students who need remediation. Will 
the microcomputer in grades kindergarten through eight be 
seen as a machine only for children who are not doing well? 
One Salerno- middle school teacher stated that there is a 
stigma attached to using the microccmputers. He refused to 
have any in his classroom as a result. 

The other two sites valued equity of access at the 
elementary level. Very few machines were restricted by 
policy or funding to specific groups of students. However, 
since both sites have depended largely on local initiative, 
there is an unequal distribution of microcomputers among 
schools. This gives some students greater access to 
computers than others, based upon what school they attend. 
We do* not thinJc there were systematic differences between 
the "have" and ^have not" schools with respect to student 
populations. But clearly this possibility needs to be 
anticipated and studied. A local initiative model of 
innovation could unintencionally result in differential 
access. If schools, for example, rely on local PTA monies 
for the purchase of hardware, then schools in poorer 
communities could have iL;uch less access to computers than 
their mora well-to-do counterparts. On the other hand, the 
literature on educational innovation makes clear that 
community involvement increases the likelihood that an 
innovation will take hold in a school (Miles, 1964, p. 640, 
645). ^ 

At the secondary level there was differential use based on 
a number of dimensions, sex was che most obvious. Starting 
in seventh grade, when the microcomputers moved out of 
classrooms and hallways into math and business departments, 
there was much greater male representation among students 
who used the micros. This is not an issue of access per se, 
since girls are not systematically excluded from using 
computers. 

It is. of course, too early to tell whether those girls who 
have learned to use microcomputers in elementary school 
will continue to use them in junior and senior high school 
^ math departments. if they do, then the microcomputer 
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innovation may be responsible for profound changes in some 
sax-differentiated secondary school courses, if not, then 
the microcomputer may well become a part of the intimate 
connection between males and math which already exists in 
our schools. it is important to look carefully at this 
aspect of microcomputer use. 

At the secondary level there was also differential access 
to computers based on ability, in Salerno, the students we 
observed in a high school programming course were all 
described as "good in math." In Greenview, microcomputers 
were used primarily for two groups of students— those who 
were skilled enough to take computer math courses, and 
those who were learning disabled, in Granite there was a 
preponderance of elective computer math courses at the 
senior high school level, it would appear that, if anybody' 
is being lett out of the computer experience based on 
ability, it is the average student. 

It is possible that differential access to microcomputers 
will disappear when they are no longer scarce commodities. 
On the other hand, one can imagine current trends 
contributing to a future in wh:.ch levels of achievement 
determine what students are permitted to do with computers. 
Less able students will use computers for drill and 
practice, while the more able will learn to program. The 
educational assumptions behind such a divison of 
applications, as well as the likely educational outcomes, 
need careful examination. 

The Eme rgence of New Roles in Response to Microcomputers 

In all of the sites we saw new roles emerging in response 
to the microcomputer. The first is that of teacher buff. 
Teacher buffs are teachers who are not only interested in 
and knowledgeable about microcomputers, but play a central 
role in spreading the innovation. They give a great deal 
of personal time to teaching and encouraging other 
teachers, for little or no compensation. There are many 
questions to ask about the teacher buffs. 

First, we saw teacher buffs in Greenview and not in the 
other sites. Are there unique features in the Greenview 
innovation which make ^.t possible or even necessary for 
buffs to emerge? in terms of how microcomputers were used, 
there wao great similarity between Greenview and Granite, 
yet only in Greenview dir we see teachers who tried to 
spread the innovation to other teachers. Could the size 
ut^^^^Mrh^ J^^"*!^" the .school systems, the greater ease 
solL^^i nr^K°^®^^ Granite could obtain hardware and 

' placement of microcomputers in media and 

resource centers in Granite, account for this difference? 

P^^^^P^ teacher buffs emerge at a certain 
stage of any innovation. Perhaps next year they will be 
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found in Granite and Salerno. 

In terms of the future of teacher buffs, we wonder how long 
they will continue at the present pace before they burn 
out, leave the system for more lucrative positions in 
industry, or have their roles institutionalized. The 
literature on educational innovation suggests that 
"enthusiasts" are rarely placed in positions of authority 
in school systems (Miles, 1964) . it is not clear whether 
the teacher buffs are identical to the "enthusiasts" 
referred to. Whether these individuals take on more 
responsible positions in schools, however, is not as 
importcint as whether the services they perform are 
institutionalized. The sociological literature on 

institutional change suggests that this should haopen 
(Gross, Giacquinta, & Martin, 1971) . 

Finally, it is important to determine whether the te^ ".her 
buffs are a necessary component of effective innovation. 
Does an innovation take hold only when there is a certain 
.amount of grass roo'ts missionary zeal, or can it be just as 
successful when it is centrally planned and resources are 
widely distributed, as in Salerno? 

A second role which has emerged is that of the student 
expert. These experts, found in both Greenview and Granite 
(and, we assume, although did not observe, in some Salerno 
high schools) are significant in two ways. First, they 
play an instructional and collegial role vis a vis teachers 
and students. Second, they are now making demands of the 
system. Their need for more courses and better-trained 
teachers poses problems which schools must solve. 

Student experts are unique in their relationships with 
teachers. First, they instruct teachers in 

computer-related skills. Second, they wcrk with teachers 
collegially on computer-related activities. Third, they 
create something which teachers wcint-— software for their 
classrooms. Teacher-student relationships like these are 
unusual in elementary and secondary schools. Yet they seem 
likely to expand because of the rapid growth of student 
expertise relative to that of teacher expertise. 

It is important to know, then, whether these new student 
roles will continue. Are we witnessing a change which will 
end as teachers become more expert, or a permanent change 
which reflects the impact of the technology per se? What 
kind of impact does this new student role have on teachers? 

^fS!iori^^^^"u.,''®" ""^"^^ positive about this new 
development, while others were concerned lest other 
teachers feel threatened. 

A different question is how schools make use of the wealth 
of student expertise they are helping to create. Will 
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Students be used extensively for local software 
development? Will they be given more formal teachina roiA« 
m computer courses? 

Student experts are placing demands on school systems fox 
more computer-related courses and more advanced offerings; 
at increasingly lower grades. This represents a unique 
source of curricular change. According to Matthew Miles 
(1964, p. 633) , the main shaper of secondary and elementary 
school curriculum is the college curriculum. Higher 
education tends to assume and require a certain kind of 
training at the lower levels. with the advent of the 
student expert, however, we have exactly the reverse 
situation. Student expertise is reshaping and accelerating 
the elementai.y and secondary curriculum. As a result, 
colleges will soon have to expand and accelerate their 
computer offerings to accommodate the expertise of incoming 
students. ^ 

cSrricSium '^^ Integration int<? F; i,PTnPnf. irv n f i ff Hro ms— and 

The relationship of the microcomputer to the curriculum has 
emerged as one of the most complex issues in our study. A 
central -concern throughout the research has been whether 
the computer work was integrated with classroom curriculum. 
22«,SS elementary level we found computers physically 
separated from classrooms and/or not part of tfie ongoing 
classroom work. 

In Salerno the computers were not in elementary classrooms, 
but the work on the computer shared the objectives of the 
classroom curriculum. it is important to study whether 
children c^i.^ relate their work on microcomputers to what 
?Y . 7° classrooms, given that the related 

activities occur at different times, in different places, 
and with different teachers, in Granite microcomputers 
were not in classrooms, and were not usually integrated 
with classroom work, m Greenview microcomputers were in 
classrooms, but were not well integrated with the 
curriculum. 

?ntr"il^i?^ ^° ""^^^ ^^^^^^'^ bringing the microcomputer 
tilh .J^^f^"^"^ necessary step in integrating it 

with the classroom curriculum. Prom our observations it 
would appear that such integration is likely to take^lace 
Searlv thf^?'«J°°? teachers actively work towards^ it! 
fn^ iL^?^,^^^^. «3sy one. what kind of support 

and knowledge do teachers need in order to inte«ate 
SlcherSnfr^i with microcomputer activities? is^t^t 
teacher buff an essential resource for making this happen? 
llr. L that the site in which microcomputers 

were in elementary classrooms is also wh. re there were 
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Our focus on the integration of the computet into the 
curriculum stemmed from our assumption that" such 
■integration was a measure of the impact of the 
microcomputer. Perhaps a better measure, and a more 
interesting question, is whether the microcomputer is 
actually changing classroom curriculum and activities in 
any way. 

In none of the sites were micros intended to change or 
replace existing curriculum, in all cases they were to be 
additions to the ongoing curriculum. Either computers 
complement what is going on in the classroom or they 
comprise an additional curriculum in and of itself (i.e., 
computer literacy, computer programming). 

In Salerno the microcomputer is affecting the curriculum 
because the software design group is essentially writing 
curriculum for the district. As guidelines, this group 
uses the baseline objectives established by the district, 
along with state-adopted textbooks. During our visit to 
Salerno we watched software developers take a stated 
objective (e.g., students must know the difference between 
fact and opinion) and write software to teach it. First 
they had to determine what fact and opinion were, and then 
translate their ideas into an instructional program. At 
each step they made important instructional and curricular 
decisions which would eventually affect large numbers of 
teachers and children in the district. 

In Granite and Greenview it is not clear whether the 
computer is havLig any impact on the curriculum. what 
seems to be happening, however, is that classroom 
organization is changing. Many teachers indicated that 
classroom use of microcomputers resulted in a more 
individualized relationship between teacher and student, 
and less whole group teaching. 

How the microcomputer can effectively be integrated with 
classroom curriculum is not clear. it seems likely, 
however, that the process of integration will also be one 
of change. it is not merely a question of putting two 
matching pieces - a curriculum and a computer - together. 
Rather, it is one of actively molding the pieces ^o that 
they can go together. 

The Inadequate Quantity and Quality of Software 

Teachers in Granite and Greenview felt that there was not 
enough software in non-math areas. How much software is 
enough? what kind of selections do teachers need? what 
makes some software useful and some not? Even with a 

innovL?nn^°f?r": "^^^ The curriculum 

innovation literature suggests three factors which may 
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contribute to use - accompanying materials, comprehensive 
curriculum, and teacher input. 

Curricular innovations are more successful when student and 
teacher materials accompany the curricular materials 
(Miles, 1964, p. 636-637) . Moreover, explicitnesj promotes 
implementation (Fullan & Pomfret, 1977) . All of our sites 
provided teachers with information about what software was 
available. Only Salerno, however, had information on how to 
use it. Explicit instructions or suggestions for actual 
classroom use of software will probably contribute to its 
adoption. 

A second factor contributing to curriculum use is 
availability of comprehensive, whole units (Miles, 1964, p. 
637) . Clearly this is the assumption behind the 
development which is taking place in Scilerno. On the other 
hand, adoption of an innovation is less likely if it is 
seen as a threat rather than as an addition to what 
currently exists (Miles, 1964, p. 638). It is possible, 
therefore, that the introduction of whole curricula would 
be seen as threatening, rather than as appealing, by 
teachers. it is important to note that, as comprehensive 
as the Salerno software is, it was introduced solely to 
serve a remedial function primarily outside of the 
classroom. 

A third contribution to the usefulness and adoption of 
software may be whether teachers have cuiy input to its 
development. There is a long history of debate in the 
educational innovation literature about the extent of 
participation of teachers in the planning of an innovation. 
("Planning" can refer to curricular design, materials, 
amd/or implementation.) Proponents say that an innovation 
will not be effective unless teachers have a planning role, 
whereas opponents claim such a role is not critical (Gross 
.et al, 1971). Software, unlike textbooks, is unique in the 
local possibilities for its design, development and 
modification. It, therefore, provides a field within which 
these points ot view can be tested. 

• 

In Forest Hills, a Granite suburb, there is a local 
software development operation which relies heavily on 
teacher input and testing. The experiment has generated a 
great deal of enthusiasm. It would be interesting to 
compare software use here with a comparable district where 
there is no teacher input. Modification of software is 
another form of teacher input which should be examined in 
relation to teacher use and adoption. 

The question about software which is perhaps most critical, 
yet most difficult to address, is that of quality, what is 
good software? Teachers in Granite and Greenview told us 
that they want better quality software. But neither 
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teachers nor developers at any site were able to state 
'explicitly what makes good software. 

What seems to be needed is a body of theory and research 
about software* We need models of how ideas can be 
recilized in the software medium/' along with research about 
how different types of software meet different educational 
goals and purposes and relat-s to different outcomes. To 
conduct such an ambitious undertaking would require 
synthesizing knowledge about instruction, learning, 
development, perception and media. 

The Inadequate Preparixtion of Teachers for Using 
Microcomputers 

In both Granite and Greeaviaw teachers feit inadequately 
prepared to use microcomputers in their classrooms. in 
both sites there are inservice courses, opportunities for 
study in nearby colleges and universities, and helpful 
teachers and/or computer resource personnel. Yet these 
resources are inadequate. 

Interestingly, teachers did not seem to want more or 
different courses. What they wanted most was mere time to 
use the machines, to review available software and plan for 
its use in the classroom. They also wanted time to observe 
their students so they could better understand their 
students' learning styles, and assess how the machines could 
be used. Many teachers mentioned that, in order to use the 
computers effectively, they need more time to plan for 
individualized use in their classroom. 

What kin<3is of knowledge and experience do teachers require 
in order to use computers effectively in their classrooms? 
Actual operation of the machine is only one component of 
this knowledge. It is important to study which components 
are necessary for adequate preparation of teachers for 
different purposes. ' One would need to look at both formal 
sources of knowledge, such as courses and workshops, as 
well as informal, such as contacts with teacher buffs and 
time spent working at the machines. An important issue is 
whether teachers can feel comfortable with computers 
without any knowledge of proramming. Clearly the direction 
of the more involved teachers in both Granite and Greenview 
is to lesirn some programming. 

The research literature on teacher training and involvement 
emphasize stages of concern, trainer-trainee interaction, 
incentives for staff development and the role of the 
principal as important factors to consider. The preparation 
needs of teachers can be expected to vary depending on 
their stage of knowledge of and interest in microcomputers. 
The literature on stages of concern (Hall^ Wallace, & 
Dossett, 1973; makes clear that effective training requires 



112 



108. 



an appropriate match between type of training and teacher 
expertise and interest. Given the tremendous variability 
in teacher knowledge of and interest in microcomputers, 
effectively individualizing teacher preparation is not a 
simple task. Teacher buffs may be important because of 
tlieir ability to give individual help to other teachers. 

The kind of trainer-trainee interaction which is most 
effective is that involving two-way feedback (Fullan & 
Pomfret, 1977; Gross, et al, 1971). An implication here is 
that teacher buffs may play a critical role by being "on 
the scene" and able to give feedback to teachers as they 
are using the microcomputers and experiencing problems. 

Because teacher, preparation to use microcomputers, as to 
learn any new skill, involves a personal investment of 
time, energy and emotion (House, 1975) , it is important to 
examine the incentives for such an investment. Lack of 
time • and energy is frequently cited by teachers as a 
barrier to more effective implementaton (Charters & 
Pelligrin, 1973; Berman & Pauly, 1975) . 

Time seemed to be a critical issue for many teachers we 
interviewed. Some wanted more personal time to develop 
their computer expertise, while others -wanted a school 
resource person to have more time to meet school-wide 
computer needs. 

Given the absence of palpable incentives for computer 
expertise in our sites, it is important to study the 
intrinsic factors which account for teachers' interest and 
commitment, it would be interesting to compare sites with 
and without formal incentives to determine whether such 
incentives affected extent of teacher preparation and 
expertise. 

Another form of support for teacher preparation is the role 
of the principal (Fullan & Pomfret, 1977) . We found that 
principals in general vjre informed about the use of 
microcomputers in their schools. tiaiiy of them took an 
active role in securing funds for purchasing hardware or 
software. Ways in which principals accommodate to 
teachers' needs for time to learn about microcomputers is 
an important area for further study. 

Lack of Knowledge of Effects and Outcomes 

ceally knows what the educational or developmental 
t^aSfrf of using microcomputers are for childrenf What 

trj5?e?acJ?En'%?fH.<,P'^°r^^y,?« outcomes related 

all !fJ!e ?' and self-esteem. That teachers in 

Sea fir .?udv ^°f»ents clearly targets this as a rich 

h^d thaf In!^ Quinsaat, 1981) . On the other 

nand, that no one knew what children were learning by 
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intaracting with the microconiputers targets this as a 
critical area for study. 

During the early stages of an innovation, teachers are 
often relatively unconcerned about student outcomes. 
Teachers' attention tends to be focused on their own skills 
in implementing the innovation (Hall, Wallace, and Dossett, 
1973). There is a shift to more concern with outcomes as 
teachers become more skilled with the innovation. in 
general, teachers were not very concerned about outcomes. 
There seemed to be the implicit assumption that, were one 
to measure outcomes, they would be positive. With 
microcomputers one would expect concerns about outcome to 
vary with the clarity of purpose of the implementation as 

•well as with teacher skill, in our sites, most- concern for 
outcomes was expressed in Salerno, where particular 

- outcomes have been planned for and expected. At the other 
sites, there was less agreement about what the computers 
were for, and thus less clear expectations about outcomes. 

The microcomputer innovation is being fueled by a great 
deal of enthusiasm. The conviction is that the 
microcomputer is a good thing, yet no one knows for sure 
if it is good, how it is good, or what it is good for, in 
terms of educational outcomes. we need to acquire such 
knowledge quickly, in order to help guide an innovation 
which is growing in the aUasence of tesearch guidance. 

What our study suggests, however, is that microcomputers 
per se will not promote particular outcomes. Their impact 
will depend, not only on hardware and software, but on how 
they are used and on the educational context within which 
they are embedded. 
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GUIDE: 

lOTEHVIEW FOR THACHEHS USING MICHQPR0C5SS0RS 



Teacher School 



Clas s Grade/Level^ 
Interviewer 



USB 

1. How do you use microcon^ters in your classroom? 

activities 

rules governing use 

software * source and adequacy 

control over use 

relationship to rest of 

Gurricxilum 
problems 



HISTORg 

2« Describe the process by which ccnqputers were introduced in this school and the 
factors that influenced their diffusion in the school. 

early beginnings who? why? 

source of fiinds 

f otma 1/inf orma 1 groups for 

decision-making 
role of teachers in the 

implementation process 
position of professional 

associations # unions 
role of state and local 

agencies 
role of hardware .and 

software firms 
any new personnel? 
cosnminity support 
administrative support 
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GUIDE: 

INTERVIEW FOR TEACHERS USING MICHOPROCESSORS , cont. 



EFFECTS^ 

What are the ef facts of u^iag micxos for instruction? 

1) students 

academic achievement 
cognitive develdpment 
social-*emotional outcomes 
(interest; motivation; 
self-concept) 
peer relationships 
individual differences 

those who benefit enormoualy 
those who dislike computer 
boys/girls 

low-achievers/high--achiever3 



2) teacher 

relationship with students 
educational role in classroom 
(do you teach differently 
X acausa of computers) ? 



teacher as worker 
training 
incentivea 
personal costs 
source of support 
resource centers 
other teachers . 
other? 



3) cnirriculum 
goals 
content 



What kinds of issues within the school liave shaped the instructional use of 
microcomputers? 

Have thare been problems around 
their use? 
who uses 
where placed 
discipline; security 

Has there been active opposition to 
the use of mic^ros for instruction? 
who? 
why? 

122 



GUIDE: 

INTEHVIEW FOR TEACHERS DSING MICROPROCESSORS > cont- 



If you had unlimited resources r what would you want to happen in your classroom 
with microcomputers? What do you think will happen in the next five years? 



If you w«r« advising a f achtr ^tbc was about to b«gin to usa micros in tha 
classrocmr what adyics would you giva? 



GUIDE: 

INTEBVIEW FOR TEACEEBS WHO HAVE CHOSEN NOT TO USE MICHOPROCESSORS 



Ixxtarvlaver 



I« Can you tell ma about how microcomjputars are presently being used in this school? 



subject matter areas 
selection of teachers 
applications 

administrative encouragement 
' and siqpport 
students reactions 



2* Describe the process by which computers were introduced in this school system and 
the factors that influenced their diffusion in the schools* 

early beginnings • who? why? 



initial intent 
soxirce of fxinds 
formal/infozmal groups f c . 

decisions-making 
selection of teachers 
role of teachers in 

implementation process 
administrative support 
allocation of equipment 
comaunity support 



3* What are the benefits and drawt^acks of the use of microprocessors? 
(sotirce of information) 



equity 
efficiency 

quaLLity education (define) 
has there been a change in 
the process or goals of 
education? 
remedial instruction 
individualized instruction 
cooq^tar literaicy 



Teacher 



School 



Class 



Grade/Level 



I. ERJC 
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GUIDE: 

INTEBVISW FOR TEACHERS WHO HAVE CHOSEN NOT TO USE MICH3PR0CESS0RS , cont. 



What are yoiir reasons for choosing not: to usa micros at this time? 



Are thttre circraBstancas und e r which you might want to use them? 



Given your thoughtful opposition, if you were responsbile for developing policy 
about the in struction al use of micros, and had unlimited money and talented 
people, what would you do? 
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GUIDE: 

irrrERviEw b^or community leaders interested in mice^compoter policies 



Name 



Organization 



Position 



Interviewer 



HISTORy 



1. What has been your role (or the role of your organization) in influencing the 
U3e of crocos^tars in the public schools? 



early beginnings - who 

involved; goals and reasons? 
diffusion 

motivations for involvement 
role in other innovations 
special expertise? 



2« How and \riiare are microcomputers used in the school system? 



3« r^at are the benefits and drawbacks of the use of microcomputers in the schools? 



4. Over the last few years / what factors have been influential in shaping school 
policy in this community? 



demography -* populations served 
population changes 
size 



local esqployment opportunititss 
goals for public education 

diversity 
economy - in genereU. 



specifically -budget/taxes 



genersLl attitude toward 



OSS 



I 



school system 

teachers 

students 



COOT?EXT 



minority groups 
socio-econon«l^ status 




innovation 
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GUIDE: 

INTERVISW FOR CO^!MUMITY LEADERS INTERESTED IN MICI^XOMPgTER gOLICISS. cont. 



Have these factors had any imgact on the allocaticn or use of microcomputers in 
the schools? 



In the last five years ^ vrtiat were som^ of the principal issues between community 
groups and the schools? 

who was involved: 

issue - e<^nomic issues 

curriculum content 

school discipline 

pupil aissignment to school 

budgets 

union negotiations 
Have these issties ii:fluenced the use of con^ters in any ways? 
specify active grciv^a or individuals 



FOTURS 

Looking to the future^ how do you expect coiqnaters will be used in your 
school system in five years? 

irtf lueiixcing factors 
allocation # diffusion 
changes in educational values 

(e«g*# interest in math, science) 
changes in authoad.ty relationships 



If you could plan for the use of microcomputers in a school system with unlimited 
resources f what plana would you make? 
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GUIDE: 

INTERVIEW FOR MEMBERS OF THE BOARD OF EDUCATION 



Name Board 



Interviewer 



HISTOKZ 

!• How did the instructional use of microcomputera get started in this comQunity? 

early beginr^Lngs -* individuals 

involved, motivations r 

initieil intent 
difftxsion 

role of state and local 

educational agencies 
role of public and 

private institutions 
role of counter hardware 

and software firms 
involvement of con^ter'* 

skilled professionals 

from the conwrunity 

2. What: has been the role of the School Board in: developing a computer program 
in the schools? 

oversight relationship 
btzdget considerations 
typical of role in innovations? 
attitudes of individual boeurd 
loemfaers 



USE 

3. How and where are microconqputers used in the school system at the present time? 
allocation 

uses remedial instruction 

individualized instruction 
cocqputsr literacy 



GUIDE: 

INTEKVIEW FOR MEMBERS OF THE BOARD OF EDUCATION. cOQt* 



CONTEXT 

4* Over the last few years, what major factors have been influential in shaping 
school policy in this community? 

dexaography « populations served 

poptilation changes • 

Sl28 

minority groups 
socio-*economic status 
local employment opportunities 
goals for public education « 

diversity 
economy - in general 

specifically budget/taxes 
general attitude towzird 
educational innovation 

S* Have these factors had any isi^ct on the allocation or use of microcomputers 
in the schools? 



6* In the last five years, what were some of the principal issues between 
coanunity groups amd the schools? 

economic issues 
curriculum content 
school discipline 
pupil assignment to schools 
union negotiations 
general relationships between 
BOS# administration and teachers 

7* Have these issues influenced the use of microcomputers in any ways? 
specify active groups or individuals 
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GUIDE: 

iNarEKVxsw for membeps of the board of education, cont- 



8. What have been the benefits and drawbacks of using microcomputers in the schools? 

school system 

teachers 

students 



FirruBS 

9* Looking to the future, how do you expect: microcomputers will be used in your 
school system in five yeaurs? 

allocation; diffusion 
changes in education values 

(e.g» interest in math, 

science) 
role of state and looil 

agencies 
role of hardware and 

software firms 
changes in authority 

relationships 
personnel 

tie*-in with answer to #8 if appropriate 

10. If yott coxiLd plan for the use of microcomputers in a school system with un-- 
limited resources, what plans would you make? 







GUIDE: 








INTERVIEW FOR DISTRICT ADMINISTATORS 






Name Distirict 






Position Interviewer 








CSE 








How ara taicrocomputftrs beincf uised in vour school srvatm? 








purposa: medial izxstruction 








ind.^ ^iduali;;ed instruction 








computer literacy 








schools sesrred 








pupils served 








stibject areas 








3IST0R? 






2. 


Eow did the program come about? 








beginnings • who involved, 








initial intent 








coflBBunity support 








grovqps for decision making - 








foraal/infomal 








teacher training 








representation of 








various schools 








role of teachers in 








implementation process 








(software; hardware) 
















role of hardware emd 








softMsre f jjns 








Position of professional 








associations f unions 








any new personnel 






«# • 










Initial source of funds - 








budget increase; trade 




* 




off; extra funds 


• 


i - 




Continuing source of funds 








Allocation of monies within program 




z 


• 


hardware 








software 




#- . 




training 




h 




Who are the recipients and how is 




I?? 

J® 




it decided? 13| 
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GUIDE: , 

IMTER7ISW FOR DISTRICT ADMINISTRATORS, cont* 



4. Describe the factors that influenced which schools and teachers became involved 
with computers and which did iiot. 



EFFECTS 

5. What are tha effects of the use of microcomputers on 

a) administration 

functions 

broad educational goals 
btidgets 

b) teachers 

\Mrking conditions 

role change 
training 

c) students 

interest in particular 
disciplines 
equity 

parents' attitudes 



6. How do you feel abou^ the impact of microcos^ters in your school system? 

schools 

teachers 

students 



What are tha factors in the relationship between the schools and the community 
^^dh influenced the usa of cos^ters? 

general economy « budget and 

taxation in particular 
changing enrollment numbers; 

populations served 
anployment opportunities 
interest in computers 

existing conflicts ^ 
curriculum content 
• school discipline 
assignment of pupils to schools 



GUIDE: 

mTERVIEW FOR DISTRICT ADMINISTI^TORS . cont. 



FUTURE 



What do you envision as the future of microcomputers in your school system in 
the next five years? Describe both positive and negative possibilities and the 
conditions that will promote positive outcomes. 



If you could plan for aicrocowTutiu: iB?)lam«nt3ition in a scib&)ol system with un- 
limited resoureeSf what would you do? 
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GUIDE: 

INTERVIEW FOR SCHOOL ADMINISTRATORS 



Name 



School 



Position 



Interviewer 



USB 



1. How are microcon^ters being used in yotir school? 



purpose: remedial iaaatruction 

individualized instruction 
cooputer literac7 

pupils served 

subject areas 



2, How did the program come about? 



beginnings who involved, 

initial intent 
coimun ity si:9port 
grotsps- for-KiecisionOnaktog 

forma 1/1 nf orma I 
teacher training 
role of teachers in 

implementation process 

(software; hardware) 
role of te and 1oc2lL 

agencibd 
role of hardware and 

software firms 
position of professional 

associations r unions 
a&y new personnel 



3. How is the program financed? 

Initial source of funda « 
budget increase; trade 
off; extra funds 



Continuing source of funds 



Allocation of monies within program 
hardware 
software 
training 

Who are the recipients and how is 



HISTORY 
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GUIDE: 

INTERVIEW FOR SCHOOL ADMINXSTIUVTOFS , COnt. 



Deacriba the factors that influenced which teachers became involved t^th 
computers and which did not* 



What ar3 thm affects of the use of lolcrocon^ter^ on 

a) admin i atratioa 

fwctions 
. broad educational goals 
budgets 

b) teachers 

working conddLtiozis - 
role change 
. • training 

c) students 

interest in particnlar 

discipline's 
equity 

parents' attitufies 



Bow do you feel about the impact o£ microcompu'ters in your school? 

* school 
teachers 
students 



What are the factors in the relationship between the school and the community 
which influence the use of coaq^ters? 

general economy * budget and 

taxation in particular 
changing enrollment « numbers; 

populations served 
* enploioieut opportunities 

interest in computers? 

existing conflicts 
curriculum content 
school discipline 
assignment of pupils to schools 



GUIDE: 

lOTEKVIEV? FOR SCHOOL AD^ilNISTI^TORS , cont* 



FUTUK E 

What do yoia envision as the future of microcomputers in yoxir school in the next 
five years? Describe both positive and negative possibilities and the conditions 
that will promote positive outcomes* 



If you could plan for microco mp utar implenientatioR in a school with unlimited 
resources, what would you do? 
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GUIDE: 
INTEBVIEW FOR STUDENTS 



Student School^^ 

Class Grade/Level 



USE 

1« In what ways is th'» s^^crocooputer used In your class? 



actlTities 

fit with thi> rest o£ tha class 
laonitoring of vork 
is what was oi^^ervad typical 
of its usa? 



2« . Who usas tha ccs^tar? 

xsmtes of stndants 

aqoity 
boys/girls 

high-achie^rars/low-achiavars 
do studants hava choicas 

about whan and bow it's usad? 
ccmpu tar sub^cultura - usas on 

waakands and aif tar school 



3« Do you usa mi cro c omg utars in othar classaa or as part of your axtra-^irricular 
activitias? If so^ what kinds of things do ycu do with tha ccmputar? 

activitias 
aaio\mt of timr 
;;aquirad/not rbquirad 



4« How do you faal about working with tha con^tar? 

motivation;., parsistanca 
attitudas toward sub j act mattar 
duradaility of hardwara 
do soma studants dislika it? « 
O Why? 



GUIDE: 

INTERVIEW FOR STUDENTS/ cont. 



How is the teaching in classes with, microconiputers different fi^om the teaching 
in classes where computers aren't used? 

instructional goa.Ls 

(problaa-aolving; drill) 
student-^student interaction 

(collaboration; competition) 
teacher ■'Student relationships - 

authority 

do students develop software 
or teach others to use the 
equipment? 



What have you learned through worlcing with a microcomputer? 

academic achievement 

cognitive development ^ problem 

solving; analysis 
social/enotional development 

Are there things that, you think 
you could leam better from 
a computer than from a 
teacher? • 

Are there things that you think 
you could leam better faram 
a teacher than from a 
con^ter? 

Have you letfned any skills 
through using the 
computer that you ' se 
in other courses? 



What are the advantages and disadvantages in using computers as one way of 
helping s-tudents leam? 



138 



APPENDIX B; CLASSROOM QBSERVRTION 
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Clas£?room Observation 



Observer 



Teacher School 



Clas s GradeAevel Date/Time 



No. of Micro s Typ^, 



Class Coiaposition: Boys Girls Achievement: Level . 



Ethnic Representation: B C A Other 



1. a) Oiagraia tha rocnt arrauigemant, indicating the plac^ent of 

micros { X ) stnidisnta ( 0 ) and teacher ) • If the teacher 

circxilates^ ixuiicate by placing an arrow beneath the triangle. 



b) Who is using the c ompu ter? 
3art of the class 



jLndividxxal students 

working 2tlone 
jsmall groups of students 

working together 



the whole class 



^teacher/student giving 

demonstration 
jeach student at own 

machine 
jsmall groups of students 

at each machine 
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After observing computer-related activity in a classroom for lS-20 minutes, 
answer the following questions. " Along with each answer, provide anecdotal 
evidence which illustrates the basis of your answer. 



2. What is the purpose of the computer-based activity? 



3. What is ths nature of the computar-faased activity? 
^imalatioa 



jiriU* and practice 
"tutorial 
"games 
progr ?iTnini ng 
^diagnostic/prescriptive 
"testing 

cQo^ter literacy 



4. How many studeats were directly working with counters (indicate sex, judged 
ethnicity, judged achisveoMnt level« 



early in class period 



middle of class period 



end of class period 



5* In which ways is the computer-based activity individualized for students? 

i ndividua 1 i zed cour3ew2u:e 
difficulty level 



p acdLnq 

s elf-initiated' projects 



6. 



What is t±e major role of the teacher? 



presenring inrormation 

eliciting information 

responding to students' questions 

encouraging reasoning and problem solving 

managing machine use 



7. How does the teachfu: direct/ support th^^ students' work with the computer? 



8. a) Do situdents work together or independently on the computer-related work? 
Do they have a choice about worJcing together or independently? 



b) If they are working together, are the interactions positive or negative? 



9« How do students seem to feel alx3ut worJcing with cos^ters? 

enthusiastic interested accepting bored frustrated resistant 



10 « How does the teacher seem to feel about working with computers? 

enthusiastic Interested acceptdLng bored frustrated resistant 



!!• Is the computer work related to other curricular activities? How? 



12. Are there any observable hardware, software , or use problems? 



